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EXECUTIVE  SUMMARY 


AUTHORITY  FOR  STUDY 

This  energy  efficienq^  study  of  steam,  potable  water,  and  sanitary  sewer  systems  was 
conducted  and  this  report  prepared  imder  the  Indefinite  Delivery  Architect-Engineer 
Contract  for  Energy  Engineering  Analysis  Program  (EEAP)  No.  DACA01-94-D-0033, 
Delivery  Order  No.  3. 


PURPOSE  OF  STUDY 

The  purpose  of  the  Energy  Efficiency  Study  is  to  identify  modifications  necessary  to 
provide  the  most  energy  efficient  cortfiguration  of  utilities  (steam,  water,  and  sewer)  to 
serve  designated  active  buildings  at  Fort  Greely  following  implementation  of  the  base 
realignment  plan.  Specifically  the  study  is  to  evaluate  central  versus  distributed  utility 
systems. 


UTILITY  OPTIONS 

The  following  utility  options  were  analyzed: 

•  Baseline.  The  baseline  reflects  the  current  operating  costs  of  the  utilities  at  existing 
operational  levels. 

•  Reduced  Central  Utilities  with  Abandoned  Buildings  Heated  to  45°F.  This  option 
assumes  continued  operation  of  the  central  utilities  to  serve  active  buildings  and  to 
provide  heat  to  utilidors  and  abandoned  buildings  to  prevent  deterioration. 

•  Reduced  Central  Utilities  with  Abandoned  Buildings  Not  Heated.  This  option 
assumes  continued  operation  of  the  central  utilities  to  serve  active  buildings  and  to 
provide  heat  to  utilidors  to  prevent  freezing  of  water  and  sewer  pipes. 

•  Reduced  Central  Utilities  Serving  Only  Active  Buildings  and  Selected  Utilidors. 
This  option  assumes  continued  operation  of  the  central  utilities  to  serve  active 
buildings  and  to  provide  heat  to  only  those  utilidors  serving  the  active  buildings. 
Steam,  water,  and  sewer  pipes  in  inactive  utilidors  would  be  isolated  and  drained. 
Fire  hydrants  served  by  inactive  utilidors  would  not  be  operational. 

•  Distributed  Utilities.  This  option  would  provide  individual  boilers,  wells,  and 
septic  systems  for  each  individual  active  building.  All  utilidors  and  existing  fire 
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hydrants  would  be  abandoned.  Underground  cisterris  for  fire  protection  would  be 
provided  in  selected  locations. 

•  Mixed  Utilities.  This  option  combined  distributed  heating  and  sewer  systems  with 
a  central  water  system.  Three  options  for  freeze  protection  of  the  central  water 
system  were  evaluated: 

1.  Circulation  to  Drain.  This  option  prevents  freezing  of  the  water  distribution 
by  constantly  circulating  water  to  each  active  building. 

2.  Heating  and  Circulation  to  Drain.  This  option  heats  water  circulating 
through  the  distribution  system  to  60°F  and  maintains  water  distribution 
temperatures  above  32°F. 

3.  Heating,  Circulation  to  Drain,  and  Pipe  Insulation.  This  option  combines 
insulated  water  pipes  with  heating  circulating  water  to  60°F  and  maintains 
water  distribution  temperatures  above  32°F. 


LIFE  CYCLE  COST  ANALYSIS 


Figure  ES-1  below  presents  the  results  of  the  life  cycle  analysis. 


The  Mixed  UtUities  option  with  heating,  circulation  to  drain,  and  pipe  insulation  for 
protecting  the  water  distribution  system  is  recommended.  The  mixed  utilities  option  has 
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the  least  life  cycle  cost  and  requires  the  least  capital  investment  of  the  utility  options.  The 
recommended  freeze  protection  option  is  slightly  more  expensive  than  other  freeze 
protection  options,  but  it  is  considerably  more  reliable. 

DISCUSSION 

The  study  revealed  the  following  about  each  utility: 

•  STEAM  HEATING.  The  existing  central  steam  heating  plant  serves  over  100 
building.  The  number  of  active  buildings  will  be  reduced  to  ten  buildings.  The 
existing  central  steam  heating  plant  cannot  efficiently  serve  only  ten  active 
buildings.  Heat  loss  from  die  central  steam  distribution  system  exceeds  the  space 
heating  load  of  the  ten  active  buildings.  Fuel  oil  consumption  of  distributed  boilers 
would  be  about  half  that  of  operating  the  existing  central  steam  heating  plant. 

A  16  man  utility  staff  is  currently  required  to  operate  the  existing  central  utilities 
witii  most  of  the  staff  dedicated  to  operating  the  central  steam  heating  plant. 
Distributed  boilers  do  not  require  continuous  manning  and  the  existing  utility  staff 
could  be  cut  to  4  people  saving  about  $760,000  per  year. 

•  WASTE  WATER.  The  existing  central  contonment  area  is  served  by  a  central  sewer 
system  eind  waste  water  treatment  plant.  The  central  sewer  system  is  located  in  a 
utilidor  system  which  must  be  continuously  heated  by  heat  loss  from  steam  piping 
to  prevent  freezing  of  sewer  pipes. 

It  is  not  possible  to  operate  the  central  sewer  system  unless  the  central  steam 
distribution  system  is  operated  also.  The  alternative  is  a  dedicated  septic  system  for 
each  remaining  active  building  which  also  saves  the  energy  and  manpower  required 
to  operate  the  waste  water  treatment  plant. 

•  POTABLE  WATER.  Buildings  and  fire  hydrants  in  the  existing  central  contonment 
area  are  served  by  a  central  water  system  which  receives  water  from  wells.  There  is 
a  180,000  gallon  water  storage  tank  on  the  system  for  fire  protection.  The  water 
distribution  system  is  located  in  a  utilidor  system  which  must  be  continuously 
heated  by  heat  loss  from  steam  piping  to  prevent  freezing  of  water  pipes. 

Annual  operating  cost  of  the  water  system  is  small.  The  capital  costs  of  providing 
dedicated  water  wells  at  each  active  budding  and  fire  protection  cisterns  is  high. 
Therefore,  the  central  water  system  should  be  retained. 

A  different  method  of  freeze  protection  for  the  water  distribution  system  will  be 
required  since  the  utiUdors  will  no  longer  receive  heat  from  the  existing  central 
steam  heating  system.  A  continuous  circulation  system  is  recommended  which 
draws  water  from  the  wells,  heats  and  circulates  it  through  insulated  water 
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distribution  piping  to  each  active  building,  where  it  is  recycled  to  the  earth  via  the 
septic  system. 


PROJECT  ECONOMICS 

Operation  of  existing  central  utilities  would  require  little  capital  investment,  but  would 
incur  higher  than  necessary  operating  costs.  The  recommended  mixed  utility  option  would 
require  a  large  capital  investment,  but  would  operate  more  efficiently.  The  ECIP  economic 
evaluation  form  on  the  following  page  evaluates  the  economics  of  the  recommended  mixed 
utility  option  relative  to  the  most  cost  effective  central  utility  option. 

The  results  of  the  ECIP  evaluation  are  a  3.0  year  simple  economic  payback  and  a  Savings- 
to-lnvestment  Ratio  (SIR)  of  4.7.  ^ 


RECOMMENDATIONS 

The  mixed  utilities  option  with  potable  water  freeze  protection  by  water  heating, 
circulation  to  drain,  and  pipe  insulation  is  recommended.  The  other  mixed  utility  options 
offer  similar  favorable  economics  and  could  be  implemented  with  similar  simple  economic 
paybacks  and  SIRs.  The  only  difference  in  the  three  mixed  utility  options  are  the  method  of 
freeze  protection  for  the  central  water  system.  The  following  modifications  are  required: 

•  The  central  steam  plant  would  be  abandoned. 

•  Each  remaining  active  building  should  be  fitted  with  a  steam  boiler  and  fuel  oil  tank. 
Existing  HVAC  and  DHW  heating  equipment  in  each  building  should  be  connected 
to  the  new  steam  source. 

•  Each  remaining  active  building  should  be  fitted  with  a  septic  tank  and  drain  field. 

•  The  portion  of  the  existing  central  water  system  serving  active  buildings  should  be 
retained.  The  existing  well  and  storage  tanks  within  the  central  steam  plant  should 
be  retained.  Freeze  protection  should  be  provided  for  the  central  water  system  in 
the  form  of  water  heating,  circulation  to  drain,  and  pipe  insulation.  Water  flow  for 
freeze  protection  would  be  recycled  to  the  ground  through  the  proposed  septic 
system. 


It  should  be  noted  that  fire  hydrants  near  active  buildings  will  stiU  be  functional,  but  fire 
hydrants  in  the  vicinity  of  abandoned  buildings  will  not. 

The  cost  of  the  above  modifications  is  estimated  at  $2,227,641.  Economic  comparison  of  the 
recommended  option  to  the  most  cost  effective  central  plant  option  indicates  a  3.0  year 
simple  economic  payback  and  a  Savings-to-Investment  Ratio  (SIR)  of  4.7. 
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1.  INTRODUCTION 


1.1  AUTHORITY  FOR  STUDY 

This  energy  efficienq^  study  of  the  steam,  potable  water,  and  sanitary  sewer  systems  was 
conducted  and  this  report  prepared  under  Contract  DACA01-94-D-0033,  Dehvery  Order 
No.  003  issued  by  the  U.S.  Army  Engineers  District,  Mobile,  to  E  M  C  Engineers,  Inc.  of 
Denver,  Colorado,  on  approximately  8  August  1995.  The  delivery  order  was  temporarily 
suspended  until  approximately  14  August  1995  when  the  Scope  of  Work  was  modified  to 
include  the  impact  of  the  1995  Base  Realignment  and  Closure  (BRAC).  A  separate  energy 
efficiency  study  of  the  electrical  distribution  system  was  prepared  under  the  same  deUvery 
order  number.  The  dehvery  order  was  managed  by  the  U.S.  Army  Engineers  District, 
Alaska,  in  Anchorage. 


1.2  PURPOSE  OF  STUDY 

The  purpose  of  the  Energy  Efficiency  Study  is  to  identify  modifications  necessary  to 
provide  the  most  energy  efficient  configuration  of  utiUties  (steam,  water,  and  sewer)  to 
serve  designated  active  buildings  at  Fort  Greely  following  implementation  of  the  base 
reahgnment  plan.  Specifically  the  study  is  to  evaluate  central  versus  distributed  utihty 
systems. 


1.3  SCOPE  OF  WORK 

The  Scope  of  Work  (SOW)  for  this  study  is  defined  in  the  contract  title  "Scope  of  Work, 
Energy  Efficiency  Study  for  Fort  Greely,  Alaska"  performed  as  part  of  the  Energy 
Engineering  Analysis  Program  (EEAP),  dated  August  1995.  In  particular,  the  "General 
Scope  of  Work",  pages  1  to  6  and  "Annex  D,  Detailed  Scope  of  Work  (Revised)",  pages  D-1 
to  D-5  are  relevant  to  the  steam,  water,  and  sanitary  sewer  systems.  A  copy  of  the  SOW  is 
contcdned  in  Appendix  A. 

The  SOW  requires  the  study  to  evaluate  the  following  configurations  for  each  utiUty: 

•  Modification  of  central  systems  to  serve  remaining  designated  active  buildings. 

•  Installation  of  separate  (distributed)  utiUties  to  serve  each  designated  active  building 
or  group  of  buildings. 

The  permanent  active  fachity  Hst  is  constantly  changing.  EMC  was  furnished  the  following 
Permanent  Active  FaciUty  List  in  Table  1-1  below  on  which  to  base  the  study.  The 
buildings  currently  served  by  the  existing  central  utiUties  are  indicated  on  the  table.  The 
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active  buildings  currently  not  served  by  central  utilities  are  already  equipped  with 
distributed  utility  systems  and  were  not  evaluated  by  this  study. 

Table  1-1.  Permanent  Active  Facility  List 


Bldg.  No. 

Description 

Location 

Size  (SF) 

110 

POL  Monitoring 

North  Post 

382 

HQ 

Cantonment 

iHmiBi 

Gym  with  Pool 

Cantonment 

:^,430 

504 

Fire  Station 

Cantonment 

6492 

605 

Consolidated  PW 

Cantonment 

WIIIM 

606 

Central  Steam  Plant 

Cantonment 

507 

Steam  Plant  Annex 

Cantonment 

612 

Tank  Maintenance 

Cantonment 

18;681 

615 

Roads  and  Grotmds 

Cantonment 

17^51 

617 

POL  Operation 

North  Fort 

448 

618 

POL  Operation 

North  Fort 

621 

625  ■ 

PumF>HouSe 

Cantonment 

.  293 

::;633 

Sewage  Treatment 

Cantonment 

■:'iii2,784 

■:^638 : : 

Sewage  Lagoon 

Cantonment 

639  ■ 

Cohtact Chamber 

Cantonment 

696 

658 

Temp  Motor  Pool 

Cantonment 

25,425 

:725 

School 

Cantdhment 

54,604 

Housing 

Caritpnment 

16,175 

821 

Housing 

Cantonmerif 

1419 

Range 

CRTA  Complex 

BoUo  Labs 

35,061 

1343, 1350, 1352 

Range 

4,968 

1600, 1605, 1606 

Range 

6,211 

2013, 2019, 2025 

NWTC  Complex 

39,218 

Total 

349,760 

Shaded  buildings  are  served  by  central  utilities. 


1.4  APPROACH 

A  detailed  field  survey  was  completed  the  last  week  of  August  1995.  The  following  options 
were  evaluated; 

•  Baseline.  A  baseline  economic  model  for  operation  of  the  central  steam,  water,  and 
sewage  systems  was  developed  which  reflects  the  current  operating  costs  of  the 
utilities.  The  economic  model  includes  electrical  and  fossil  energy  costs  and 
operations  and  maintenance  costs. 
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•  Reduced  Central  Utilities.  The  baseline  economic  model  was  then  modified  to 
reflect  the  reduced  mission  of  the  Fort  assuming  central  utihty  systems  would  be 
retained.  The  inactive  buildings  were  assumed  to  be  taken  off  the  utilities. 

•  Distributed  Utilities.  Cost  savings  and  implementation  costs  for  distributed  utilities 
were  evaluated.  Distributed  utilities  would  provide  individual  utilities  for  each 
active  building  in  the  form  of  individual  boilers,  wells,  and  septic  systems. 

•  Mixed  Utilities.  A  combination  of  central  and  distributed  utilities  was  evaluated. 

The  options  were  then  compared  using  life  cycle  cost  analysis  and  recommendations  made. 


1.5  ORGANIZATION  OF  REPORT 

This  report  is  organized  as  follows; 

•  Section  2  examines  the  existing  baseline  utilities. 

•  Section  3  examines  the  existing  central  utilities  operating  at  reduced  capacity. 

•  Section  4  evaluates  distributed  utilities. 

•  Section  5  evaluates  combined  distributed  and  central  utilities. 

•  Section  6  presents  the  life  cycle  cost  analysis. 

•  Section  7  summarizes  the  results  of  the  analysis  and  makes  recommendations. 
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2.  BASELINE  UTILITY  SYSTEMS 


The  existing  utility  systems  were  investigated  to  establish  models  for  the  operating  costs  of 
existing  utilities  and  to  verify  these  baseline  models  with  historical  data.  Once  these  baseline 
models  were  established,  they  were  modified  to  reflect  the  reduced  mission  of  Fort  Greely. 


2.1  CENTRAL  STEAM  HEATING  SYSTEM 

2.1.1  Description 

The  central  steam  plant  contains  three  boilers  which  were  installed  in  1954.  Two  of  these 
boilers  were  replaced  in  1993,  and  one  original  boiler  remains  in  service.  All  boilers  have 
been  very  well  maintained  and  are  in  excellent  condition.  The  steam  distribution  piping, 
which  is  accessible  in  the  utilidors,  has  also  been  very  well  maintained.  The  field  survey 
team  commented  that  Fort  Greely  has  the  cleanest,  best  maintained  central  steam  plant  they 
have  seen  at  a  military  base. 

The  three  existing  central  steam  heating  system  boilers  are  each  rated  at  50,000  pounds  per 
hour  (LBH)  of  120  psig  steam.  The  boilers  have  a  maximum  working  pressure  of  160  psig 
and  produce  no  superheat.  Boiler  fuel  is  No.  2  arctic  diesel  oil  with  a  higher  heating  value 
of  about  134,500  Btu  per  gallon.  Each  boiler  is  equipped  with  both  forced  and  induced 
draft  fans  equipped  with  25  horsepower  electric  motors.  The  exception  is  BoUer  3,  which 
has  a  40  horsepower  induced  draft  fan. 

Steam  is  distributed  at  120  psig  to  the  buildings  in  the  central  cantonment  area  through 
steam  piping  running  through  underground  utihdors.  Utihdors  are  concrete  passageways 
buried  about  6  feet  vmdergrotmd  through  which  steam,  potable  water,  and  sewer  pipes  are 
routed.  Figure  2-1  on  the  following  page  is  a  diagram  of  the  utilidor  system  at  Fort  Greely. 
Heat  loss  from  the  steam  pipes  provide  sufficient  heat  to  prevent  freezing  of  the  water  and 
sewer  pipes. 
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Figure  2-1.  Utilidor  System 


2.1.2  Performance 


The  existing  central  steam  heating  system  efficiency  analysis  was  based  on  a  previous 
energy  study  completed  in  1977.  The  following  efficiency  curve  for  Boilers  1,  2,  and  3 
resulted. 


Figure  2-2.  Boiler  Efficiency  Ciurve 


0%  20%  40%  60%  80%  100% 


Boiler  Part  Load 


Boiler  efficiency  is  about  83%  between  30%  and  100%  of  the  boiler  part  load.  The  boiler 
efficiency  drops  off  rapidly  below  30%  part  load.  The  portion  of  the  curve  at  a  part  load 
less  than  30%  was  extrapolated.  This  curve  is  typical  of  boilers  of  this  type.  Taking  all 
three  boilers  into  consideration,  efficient  operation  is  possible  in  the  10%  to  100%  plant 
capacity  range. 


2.1.3  Energy  Consumption 

The  central  steam  distribution  system  currently  serves  101  buildings  with  a  total  floor  area 
of  1,256,172  square  feet.  Total  annual  steam  use  was  calculated  as  follows: 

•  Space  Heating  is  the  major  consumer  of  steam.  Space  heating  requirements  in 
buildings  using  steam  from  the  central  steam  plant  were  extrapolated  from  energy 
simulations  on  the  Ft.  Greely  school.  The  school  was  simulated  using  die  DOE-2.1  d 
building  energy  simulation  program.  The  program  was  used  to  calculate  heating 
loads  and  building  energy  consumption  during  the  course  of  a  typical 
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meteorological  year.  The  existing  building  configuration  and  operating  conditions 
at  the  time  of  the  field  survey  were  modeled  as  the  baseline  conditions.  The  weather 
data  for  Big  Delta,  Alaska  was  used  for  the  simulation. 

Total  annual  steam  use  for  space  heating  of  applicable  buildings  totaled  122,170  MBtu. 

•  Pipe  Heat  Loss  from  the  central  steam  heating  distribution  system  and  condensate 
return  system  was  taken  from  the  1977  energy  study.  Heat  loss  remains  constant 
throughout  the  year  at  2,705  MBH  or  a  total  or  23,700  MBtu  per  year.  Pipe  heat  loss 
prevents  freezing  of  potable  water  and  sewer  pipes  in  the  utilidors. 

•  Domestic  Water  Heating  (DHW)  steam  use  was  estimated  based  on  total  steam 
production  in  July  less  steam  use  in  the  heating  plant,  pipe  heat  loss  from  the 
distribution  system,  and  space  heating  steam  use.  Space  heating  steam  use  for  the 
Fort  was  extrapolated  from  the  computer  model  of  the  school.  Annual  energy  used 
for  DHW  was  estimated  at  26,486  MBtu. 

•  Deaerator  (DA)  Heater  in  the  central  steam  plant  was  estimated  to  consume  10%  of 
the  steam  produced  by  the  boilers. 

Figure  2-3  below  illustrates  the  distribution  of  annual  steam  use.  As  can  be  seen  space 
heating  consumes  64%  of  the  steam  produced.  Total  annual  steam  use  is  190,850  MBtu.  A 
total  of  1,791,484  gallons  per  year  of  arctic  fuel  oil  is  consumed  to  produce  the  required 
steam.  Consumption  of  electricity  by  central  steam  plant  auxiharies  was  estimated  at 
466,502  kWh. 


Figure  2-3.  Distribution  of  Annual  Steam  Use 
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2.1.4  Operation  and  Maintenance  Costs 


The  utilities  at  Fort  Greely  are  operated  by  a  16  man  Utility  Department.  The  average 
burdened  cost  of  personnel  is  about  $35  per  hour  according  to  the  Business  Office  at  Fort 
Greely.  For  the  purposes  of  this  study,  the  costs  of  O&M  personnel  were  divided  among 
the  utilities  as  follows: 

•  Central  Steam  Heating  System  -  The  central  steam  plant  is  manned  continuously  by 
2  central  plant  operators  in  the  winter  and  one  operator  in  the  summer.  In  addition 
various  mechanics  are  required  for  maintenance. 

•  Central  Sewer  System  -  O&M  was  assumed  to  require  100%  of  the  water  treatment 
mechanic's  time  and  15%  of  the  foreman's  time. 

•  Central  Water  System  -  O&M  was  assumed  to  require  50%  of  the  general 
mechanic's  time  and  5%  of  the  foreman's  time. 

Table  2-1  below  summarizes  the  O&M  personnel  costs. 


Table  2-1.  O&M  Cost  Summary 


No.  of  Maintenance 

Personnel  Required 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

General  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

10.00 

10.00 

Subtotal 

14.30 

0.55 

1.1S 

16.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35.00 

35.00 

35.00 

35.00 

Annual  Operating  Cost 

910,910" 

35,035 

73,255 

1,019,200 

2.2  CENTRAL  WATER  SYSTEM 
2.2.1  Description 

The  central  water  system  consists  of  water  wells  serving  facilities  in  the  central  cantonment 
area  through  a  water  distribution  system  located  in  utilidors. 
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The  primary  wells  for  the  system  are  Well  9,  located  in  the  central  steam  plant,  and  Well  8 
located  east  of  the  central  steam  plant.  Well  pumps  for  Wells  8  and  9  have  motors  of  50 
and  60  horsepower,  respectively.  These  wells  are  operated  alternately  to  fill  a  180,000 
gallon  atmospheric  storage  tank  located  within  the  central  steam  plant.  In  addition,  there 
is  one  other  well  located  on  the  system  near  the  central  heating  plant  which  can  be  used  to 
supplement  the  water  supply.  The  well  depths  vary  from  270  to  400  feet  deep  while  the 
water  table  is  about  200  feet.  Chlorination  is  applied  as  the  water  leaves  the  wells. 
Building  501  has  its  own  well  which  may  be  used  in  an  emergency  to  supply  Building  501. 

Water  is  pumped  from  the  storage  tank  into  two  20,000  gallon  pressure  tanks  by  25  and  30 
horsepower  pumps.  The  pressure  tanks  directly  feed  die  water  distribution  system.  In 
addition,  a  50  horsepower  pump  is  available  to  pump  into  the  water  distribution  system 
from  the  atmospheric  storage  tank  in  the  event  of  a  fire.  The  water  distribution  system  is 
operated  at  a  pressure  of  about  55  psig. 

The  water  distribution  system  consists  of  a  potable  water  piping  looped  system  located 
mainly  in  utilidors.  A  long  section  of  piping  in  a  Rickwil,  pipe  in  pipe,  system  serves  the 
sewage  treatment  plant.  Besides  serving  the  facilities  in  Bie  central  cantonment  area,  the 
water  distribution  system  also  serves  fire  hydrants  spaced  throughout  the  area. 

Most  of  the  water  consumed  is  used  within  the  buildings  for  normal  activities.  Potable 
water  from  the  system  is  also  used  continuously  to  cool  condensers  in  the  commissary. 
Additional  potable  water  is  used  at  the  sewage  treatment  plant. 

Steam  piping  parallels  the  water  distribution  piping  in  the  utilidors  and  Rickwil  system. 
Heat  loss  from  the  steam  piping  prevents  freezing  of  piping  in  the  utihdors.  Without  steam 
winter  operation  of  the  existing  water  distribution  system  would  be  impossible. 


2.2.2  Energy  Consumption 

Electric  energy  for  the  well  and  pressurization  pumps  is  the  only  energy  required  to 
operate  the  system.  Annual  electric  use  is  presented  in  paragraph  2.5. 


2.2.3  Operation  and  Maintenance  Costs 

O&M  costs  are  summarized  in  paragraph  2.1.4  above. 
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2.3  CENTRAL  SEWER  SYSTEM 


2.3.1  Description 

The  central  sewer  system  consists  of  a  sewer  system  serving  facilities  in  the  central 
cantonment  area  and  a  sewage  treatment  plant  to  the  east. 

The  sewer  system  consists  of  sewer  piping  located  mainly  in  utihdors.  A  long  section  of 
piping  in  a  Rickwil,  pipe-in-pipe,  system  carries  sewage  to  tire  sewage  treatment  plant. 
Steam  piping  parallels  tire  sewer  piping  in  the  uttiidors  and  Rickwil  system.  Heat  loss  from 
the  steam  piping  prevents  freezing  of  piping  in  the  utilidors.  Without  steam,  winter 
operation  of  the  existing  central  sewer  system  would  be  impossible. 

The  sewage  treatment  plant  is  comprised  of  an  Imhoff  tank,  sludge  drying  beds,  aerated 
lagoons,  and  a  chlorination  facility.  The  current  treatment  scheme  includes  the  following 
processes: 

•  The  Imhoff  Tank  provides  primary  clarification  and  sludge  stabilization.  The 
120,000  gallon  Imhoff  tank  is  enclosed  witirin  a  heated  building.  Energy  using 
equipment  includes  the  following: 

0  One  sludge  pump  rated  at  5  hp  that  operates  approximately  1/2  hr  every  10 
to  14  days. 

0  Two  effluent  pumps  rated  at  10  hp  each,  operating  3  to  4  hours  per  day. 

0  One  Imhoff  exhaust  fan  rated  at  2  hp  that  operates  1  hour  per  week. 

•  Aerated  Lagoons  provide  biological  treatment  for  effluent  from  the  Imhoff  tank. 
There  are  two  aerated  lagoons  each  approximately  200  feet  long  and  200  feet  wide 
with  an  average  operating  depth  of  10  feet.  Air  supphed  by  two  positive 
displacement  blowers  (one  duty,  one  standby)  is  delivered  through  diffusers 
moimted  in  a  grid  pattern  along  the  floor  of  the  each  lagoon.  Each  blower  is 
powered  by  a  30  hp  motor.  One  blower  operates  continuously  to  prevent  icing  of 
the  lagoon. 

•  Sludge  Drying  Beds  or  more  accurately  "freezing  beds"  receive  sludge  from  the 
Imhoff  tank.  The  sludge  drying  beds  are  cleaned  out  annually  by  loaders  and  trucks 
for  transport  to  a  landfill. 

•  A  Chlorination  Facility  receives  effluent  from  the  aerated  lagoons  and  provides 
disinfection  before  discharge  of  effluent  to  Jarvis  Creek. 
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2.3.2  Energy  Consumption 


Electric  energy  is  required  for  pumps,  and  for  aeration  at  the  sewage  treatment  plant. 
Armual  electric  use  is  presented  in  paragraph  2.5. 

2.3.3  Operation  and  Maintenance  Costs 

O&M  costs  are  summarized  in  paragraph  2.1.4  above. 


2.4  UNIT  ENERGY  COSTS 

The  demand  and  energy  costs  for  electricity  dehvered  to  Fort  Greely  from  GVEA  and  Fort 
Wainwright  were  taken  from  data  provided  by  Fort  Wainwright  personnel.  Approximately 
83%  of  the  electric  energy  used  at  Fort  Greely  is  derived  from  Fort  Wainwright  generators 
and  wheeled  over  GVEA  distribution  lines  for  the  cost  of  wheeling.  The  remaining  17%  is 
purchased  directly  from  GVEA  at  a  cost  based  on  their  GS-2  rate  schedule.  Demand 
charges  are  based  on  the  peak  kW  used  per  month,  regardless  of  whether  it  is  wheeled  or 
purchased  power.  In  order  to  simplify  the  analysis  for  this  study,  the  energy  costs  were 
averaged  over  the  one  year  period  starting  on  the  first  day  of  September  1993  and  ending 
on  the  last  day  of  August  1994.  The  demand  charge  remains  the  same  in  either  case.  The 
electric  rates  used  in  this  study  are  as  follows: 

•  Electric  demand  charge:  $6.25/kW/month. 

•  Electric  energy  charge:  $0.0711  per  kWh. 

Arctic  fuel  oil  for  central  steam  plant  and  distributed  boilers  historically  has  been 
purchased  at  a  cost  of  $0.73  per  gallon. 


2.5  BASELINE  UTILITY  COST  SUMMARY 

Table  2-2  on  the  following  page  summarizes  the  baseline  annual  costs  associated  with  the 
central  utilities. 
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Table  2-2.  Baseline  Utility  Costs 


Utility 


Steam  System 


Fuel  Oil  Use  (gal) 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


_  Fuel  Oil  Cost  ($) 


Electricity  Cost  ($) 


O&M  Cost  ($) 


Total  Steam  Cost  ($) 


Annual  Cost  $ 


1,791,484 


466,502 


85 


1,307,783 


910,910 


Water  System 


Water  Use  (gal)  9,585,079 


Electricity  Use  (kWh)  387,853 


Electric  Demand  (kW) 


Electricity  Cost  ($)  27,576 


O&M  Cost  ($)  35,035 


Chlorination  Costs  ($)  4,026 


Total  Water  Cost  ($)  66,637 


Sewer  System 


Effluent  (gal)  I  7,197,281 


Electricity  Use  (kWh)  |  251,919 


Electric  Demand  (kW) 


Electricity  Cost  ($)  I  19,502 


O&M  Cost  ($)  73,255 


Chlorination  Costs  ($)  4,020 


T otal  Sewer  Cost  ($)  96,777 


Total  Utilities 


Fuel  Oil  Use  (gal) 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


Fuel  Oil  Cost  ($) 


O&M  Cost  ($) 


Total  Utilities  Cost  ($) 


1,791,484 


1,106,274 


85 


86,654 


1,307,783 


1,027,246 


2,421,683 


3.  OPERATION  OF  EXISTING  UTILITIES  AT  REDUCED  CAPACITY 


This  section  modifies  the  baseline  central  utility  models  to  reflect  the  reduced  mission  at  Fort 
Greely  and  the  resulting  utility  operating  costs  are  computed. 


3.1  CENTRAL  STEAM  SYSTEM 

Three  options  for  operation  of  the  central  steam  system  at  reduced  capacity  were 
investigated.  These  options  are  described  below. 


3.1.1  Central  System  with  Abandoned  Buildings  Maintained  at  45  °F 

This  option  would  maintedn  indoor  air  temperatures  within  abandoned  buildings  at  45°F.  It 
has  been  reported  that  buddings  deteriorate  rapidly  in  this  chmate  without  heat.  A  study  is 
currently  xmderway  at  Fort  Wainwright  regarding  this  subject. 

The  option  would  be  implemented  by  lowering  thermostat  setpoints  within  the  abandoned 
buildings.  In  cases  where  thermostats  do  not  have  the  range  to  accommodate  the  desired 
lower  temperature,  they  may  be  replaced  with  an  inexpensive  thermostat  with  the  proper 
range.  No  other  modifications  would  be  required. 

With  lowered  setpoints  in  abandoned  buddings,  fuel  od  consmnption  at  the  central  steam 
plant  woxdd  be  reduced.  Pipe  heat  loss  wdl  be  imaffected  as  wdl  O&M  costs.  Paragraph  3.4 
summarizes  resulting  energy  and  O&M  costs. 


3.1.2  Central  System  with  No  Heat  to  Abandoned  Buildings 

This  option  would  require  shutting  off  steam  valves  witiiin  the  abandoned  buddings  to 
prevent  steam  use.  Steam  would  continue  to  be  supplied  to  the  utdidors  to  prevent  water 
and  sewer  pipes  from  freezing.  This  would  aUow  fire  hydrants  to  remain  functional. 

With  no  steam  to  abandoned  bxiddings,  fuel  od  consiunption  at  the  central  steam  plant 
woidd  be  reduced.  Pipe  heat  loss  wdl  be  unaffected  as  wdl  O&M  costs.  Paragraph  3.4 
summarizes  residting  energy  and  O&M  costs. 


3.1.3  Central  System  with  Isolation  of  Selected  Utilidors 

This  option  woidd  shut  off  steam  to  abandoned  buddings  and  isolate  selected  sections  of 
utilidors.  Fire  hydrants  in  the  vicinity  of  abandoned  buddings  would  no  longer  be 
operational. 


3-1 


The  option  would  require  shutting  steam  and  water  valves  on  steam  pipes  serving  selected 
utilidors.  Sewer  pipes  serving  these  utilidors  should  be  cut  and  capped  to  prevent  migration 
of  sewer  gasses  into  abandoned  buildings.  Abandoned  utilidors  should  be  isolated  from 
active  utilidors  with  partitions  to  prevent  heat  loss.  Steam  would  continue  to  be  supplied  to 
the  selected  utilidors  to  prevent  water  and  sewer  pipes  from  freezing.  This  would  allow  fire 
hydrants  served  by  selected  utilidors  to  remain  functional. 

With  no  steam  to  abandoned  buildings  and  selected  utilidors,  fuel  oil  consumption  at  the 
central  steam  plant  would  be  reduced.  Pipe  heat  loss  will  be  reduced,  but  O&M  costs  will 
remain  constant.  Paragraph  3. 4  summarizes  resulting  operating  costs. 


3.1.4  Comparison  of  Central  Steam  System  Options 


Table  3-1  below  presents  the  steam  use  for  the  baseline  and  the  three  options  for  reduced 
operation  of  the  central  steam  plant. 


Table  3-1.  Steam  Use  for  Central  Steam  Plant  Options 


Annual  Steam  Use  (MBtu)  | 

Baseline 

Abandoned 
Buildings 
at  45  F 

Abandoned 

Buildings 

No  Heat 

Abandon 

Selected 

Utilidors 

Space  Heating 

122,170 

68,839 

23,407 

23,407 

Water  Heating 

26,486 

5,427 

5,427 

5,427 

Steam  Plant 

19,085 

9,737 

5,194 

3,842 

Pipe  Loss 

23,109 

23,109 

23,109 

9,589 

Total 

190,850 

107,112 

57,137 

42,265 

The  following  observations  are  evident 

•  Maintaining  45°F  in  abandoned  buildings  would  reduce  steam  use  to  about  57%  of 
existing  baseline  use. 

•  Shutting  off  heat  to  abandoned  bvuldings  would  reduce  steam  use  to  about  27%  of 
existing  baseline  use.  For  tiiis  option  heat  loss  from  distribution  steam  piping  exceeds 
energy  used  for  space  heating. 

•  Abandoning  selected  utilidors  woxild  save  an  additional  13.5  MBtu  per  year  and 
would  reduce  steam  use  to  about  19%  of  existing  baseline  use. 
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3.2  CENTRAL  WATER  SYSTEM 


Operation  of  tiie  central  water  system  at  reduced  capacity  should  not  require  any 
modifications  to  the  existing  system.  Annual  water  use  is  projected  to  drop  from  115  to  8 
million  gallons  per  year. 

Cost  savings  will  result  from  reduced  electricity  use  by  well  and  pressurization  pumps  and 
reduced  chlorination  costs.  Annual  electricity  cost  attributable  to  the  central  water  system 
would  decrease  in  proportion  to  water  use.  Annual  chlorination  costs  are  would  also 
decrease  in  proportion  to  water  use.  Paragraph  3. 4  summarizes  resulting  operating  costs. 


3.3  CENTRAL  SEWER  SYSTEM 

Operation  of  the  central  sewer  system  at  reduced  capacity  should  not  require  any  major 
modifications  to  the  existing  system.  Annual  sewage  to  be  treated  is  projected  to  drop  from 
86  to  6  million  gallons  per  year.  Only  one  of  the  two  existing  sewage  lagoons  will  be  required 
with  the  reduced  flow  of  effluent. 

Cost  savings  will  result  from  reduced  electricity  use  for  sewage  treatment  equipment.  No 
other  cost  reductions  are  anticipated.  Paragraph  3.4  summarizes  resulting  operating  costs. 


3.4  REDUCED  CAPACITY  CENTRAL  UTILITY  COST  SUMMARY 


Table  3-2  on  the  following  page  presents  anticipated  maintenance  costs  for  central  utihties 
operating  at  reduced  capacity.  The  total  utility  st^  is  expected  to  drop  from  16  to  14  people. 

Table  3-2.  Reduced  Central  Utility  O&M  Cost  Summary 


Number  of  Maintenance  Personnel  Required  | 

Steam 

System 

Water  System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

General  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

8 

8 

Subtotal 

12.30 

0.55 

1.15 

14.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35 

35 

35 

35 

Annual  Operating  Cost 
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Table  3-3  below  sxunmarizes  the  aimual  costs  associated  with  the  central  utilities  operating  at 
reduced  capacity.  The  most  cost  effective  option  would  shut  off  steam  to  abandoned 
buildings  and  isolate  selected  sections  of  utilidors.  Fire  hydrants  in  the  vicinity  of  abandoned 
buildings  would  no  longer  be  operational. 

Table  3-3.  Utility  Costs  of  Central  Utility  Systems  Operating  at  Reduced  Capacity 


Utility 

Abandoned 
Buildings 
at  45  F 

Steam  System 

Fuel  Oil  Use  (gal) 

1,005,444 

Electricity  Use  (kWh) 

344,794 

Electric  Demand  (kW) 

39 

Fuel  Oil  Cost  ($) 

733,974 

Abandoned 
Buildings 
No  Heat 


Electricity  Cost  ($) 


Total  Steam  Cost 


Water  System 


_ Water  Use  (gal) _ 


_ Electricity  Use  (kWh) 


_ ^ctric  Demand  (kW) 


Electricity  Cost  ($) 


O&M  Cost  ($) _ 


Chlorination  Costs  ($) 


_  Total  Water  Cost 


Sewer  System 


Effluent  (gal) 


_ Electricity  Use  (kWh) _ 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


O&M  Cost  ($) 


Chlorination  Costs  ($) 


_  Total  Sewer  Cost  ('$) 


Total  Utilities 

Fuel  Oil  Use  (gal) 

1,005,444 

Electricity  Use  (kWh) _ 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


Fuel  Oil  Cost  ($) 


O&M  Cost  ($) _ 


Total  Utilities  Cost 


4.  DISTRIBUTED  UTILITY  SYSTEMS 


In  this  section  distributed  utility  systems  which  provide  individual  heating,  potable  water, 
and  sewer  systems  for  each  individual  building  are  evaluated  and  resulting  utility 
operating  costs  are  computed. 


4.1  DISTRIBUTED  HEATING  SYSTEMS 

4.1.1  Description 

This  option  would  abandon  the  central  steam  plant  and  place  a  dedicated  steam  boiler  and 
fuel  oil  tank  at  each  active  building.  The  central  distribution  utilidor  would  be  abandoned. 
The  anticipated  benefits  of  this  option  are: 

•  Elimination  of  pipe  heat  loss  in  the  utilidors  which  will  exceed  space  heating  loads 
of  the  remaining  active  buildings. 

•  Reduction  of  O&M  costs. 

A  major  disadvantage  of  this  option  is  that  is  that  water,  sewer,  and  fire  protection  services 
also  must  be  distributed  or  alternative  freeze  protection  provided.  It  is  difficult  to  operate 
central  water  and  sewer  systems  without  a  heated  utilidor  system.  Currently,  utilidors  are 
heated  by  heat  loss  from  the  central  steam  distribution  piping. 

A  boiler  sized  to  meet  tiie  space  and  DHW  heating  loads  of  each  building  was  selected. 
Table  4-1  on  page  4-2  indicates  the  remaining  active  buildings  and  the  required  boiler 
capacity. 

Distributed  boilers  were  assumed  to  produce  15  psig  steam  to  serve  the  existing  space  and 
DHW  systems  in  each  building.  Space  within  the  heated  envelope  of  each  building  would 
be  required  for  the  new  boilers.  Some  piping  modification  and  installation  of  a  boiler  flue 
would  also  be  required. 
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Table  4-1.  Distributed  Boiler  Sizing  and  Energy  Use 


Bldg 

# 

Building 

Description 

Required 

Boiler 

Capacity 

(MBH) 

Annual  Consumption 

Annual  Energy  Cost  1 

Fuel 

Oil 

(gal) 

Electricity 

(kwh) 

Fuel 

Oil 

($) 

Electricity 

($) 

501 

Post  HQ 

754 

20,080 

17,870 

17,590 

1  271 

503 

Gymnasium 

1,083 

28,846 

17,870 

25,269 

1  271 

504 

Fire  Station 

245 

6,512 

15,137 

5,704 

1  076 

605 

Consolidated  PW 

984 

26,201 

22,075 

22,952 

1  570 

606 

Central  Heating  Plant 

1,238 

32,950 

22,075 

28,864 

N/A 

612 

Tank  Maintenance 

738 

19,645 

22,075 

17,209 

1,570 

615 

Buiidings  &  Grounds 

685 

18,246 

17,870 

15,984 

N/A 

658 

Temp.  Motor  Pool 

1,004 

26,737 

17,870 

23,422 

1,271 

725 

School 

2,157 

57,422 

32,797 

50,302 

2,332 

820 

Housing  Unit 

639 

17,010 

17,870 

14,900 

1,271 

821 

Housing  Unit 

639 

17,010 

17,870 

14.900 

1,271 

TOTALS 

9,527 

253,648 

203,512 

222,196 

11,630 

Two  boders  are  recommended  for  each  building  and  each  boiler  sized  to  provide  100%  of 
the  peak  demand  to  prevent  freezing  in  the  buddings  should  one  boder  fad.  Each  budding 
should  be  equipped  with  a  simple  freeze  detection  system  consisting  of  a  thermal  switch  in 
the  heated  space  wired  to  an  audible  alarm  or  flashing  light  to  indicate  a  problem. 

The  boders  would  be  fired  with  arctic  fuel  od  and  a  new  fuel  tank  would  be  required  for 
each  buddmg.  Codes  aUow  fuel  od  tanks  up  to  650  gaUons  to  be  located  within  the  heated 
y)ace.  However,  larger  underground  tanks  are  recommended  to  reduce  the  frequency  of 
fuel  delivery.  Fuel  tanks  ranging  in  capacity  from  1000  to  5000  gadons  were  included  in  the 
cost  estimates  for  distributed  boders. 

The  proposed  fuel  tanks  hold  less  fuel  than  the  existing  large  fuel  tank  and  wid  require 

more  fuel  purchases  more  frequently  in  smader  quantities.  Unit  fuel  prices  are  expected  to 
increase  by  20%.  ^ 


4.1.2  Energy  Consumption 

This  option  would  reduce  energy  consumption  by  eliminating  central  steam  plant  steam 
use  for  auxdiaries  and  by  eliminating  pipe  heat  loss  in  the  central  distribution  system. 

otal  fuel  od  consumption  in  the  central  cantonment  area  would  drop  significantlv. 
Electricity  use  would  also  be  reduced.  Paragraph  4.5  summarizes  resulting  energy  costs. 
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4.2  DISTRIBUTED  WATER  SYSTEMS 


4.2.1  Description 

Distributed  water  systems  would  require  drilling  new  water  wells  adjacent  to  each  building 
and  installing  dedicated  well  pumps  and  pressure  tanks  for  each  building.  Chlorination 
would  not  hkely  be  required.  Wells  should  be  drilled  about  250  feet  deep. 

The  central  water  distribution  system  would  be  abandoned.  Fire  hydrants  would  no  longer 
be  available  for  fire  protection.  Water  for  fire  protection  would  be  provided  by  eleven 
50,000  gallon  cisterns  spaced  near  active  buildings. 


4.2.2  Energy  Consumption 

Electricity  use  by  well  and  booster  pumps  would  not  change  over  the  reduced  central 
utiUty  option.  The  same  amount  of  water  pumped  from  the  same  250  foot  deep 
imderground  aquifer  would  be  required. 


4.3  DISTRIBUTED  SEWAGE  DISPOSAL  SYSTEMS 
4.3.1  Description 

Distributed  sewer  systems  would  consist  of  septic  tanks  cind  drain  fields  serving  each 
building.  Each  system  would  be  composed  of: 

•  Cast  iron  pipe  extending  from  a  connection  on  existing  sanitary  waste  drain  to  a 
septic  tank 

•  A  gravity  flow,  two  compartment  septic  tank  sized  to  accommodate  each  buildings 
maximum  daily  flow  requirements 

•  A  distribution  box  to  evenly  distribute  the  effluent  to  each  distribution  pipe. 

•  Perforated  distribution  pipe  buried  a  depth  of  10  feet  below  the  surface  to  avoid 
freezing.  The  perforated  distribution  pipe  should  wrapped  with  geotextile  fabric. 
The  backfill  of  each  trench  should  be  12  inches  of  gravel,  3  feet  of  sand  and  the 
remainder  to  be  filled  witii  select  backfill. 

The  area  of  the  drain  field  is  based  upon  the  size  of  each  septic  tank  assuming  a  worst 
condition  of  soil  composed  of  clay  with  small  amounts  of  sand  or  gravel. 
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4.3.2  Energy  Consumption 


Distributed  sewage  disposal  systems  in  the  form  of  septic  systems  require  no  energy  to 
operate. 


4.4  OPERATIONS  AND  MAINTENANCE  COSTS 

The  advantage  of  distributed  utilities  at  Fort  Greely  is  that  maintenance  costs  may  be 
significantiy  reduced.  O&M  costs  were  projected  as  follows: 

•  Small  distributed  boilers  do  not  require  continuous  manning.  However,  coiisidering 
die  harsh  climate  and  the  isolated  location,  a  simple  alarm  system  to  indicate  freezing 
conditions  in  active  buildings  is  recommended.  It  is  assumed  that  security  personnel 
would  be  on  duty  to  monitor  alarms. 

•  Water  wells  require  minimal  maintenance.  Chlorination  will  not  lilcely  be  required. 

•  Distributed  sewage  disposal  systems  require  minimal  maintenance.  Currentiy  one  full 
time  mechanic  is  required  for  operation  of  the  sewage  disposal  system.  It  is 
anticipated  that  a  full  time  mechanic  for  sewage  disposal  will  no  longer  be  required. 

It  is  anticipated  that  the  utilities  maintenance  staff  could  be  reduced  to  four  people.  Table  4-2 
below  summarizes  the  O&M  costs. 

Table  4-2.  Distributed  Utilities  O&M  Cost  Summary 


Number  of  Maintenance  Personnel  Required  1 

Steam 

System 

Water 

System 

Sewer 

System 

Totai  Utilities 

Foreman 

0.60 

0.3 

0.1 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

~ 

— 

General  Mechanic 

1.2 

0.6 

~ 

2.00 

Water  Treatment  Mechanic 

— 

_ 

Power  Systems  Mechanic 

“ 

— 

Boiler  Operators 

- 

— 

— 

Subtotal 

2.80 

0.90 

r  0.30 

4.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35 

35 

35 

35 

Annual  Operating  Cost 

178,360 

57,330 

19,110 

254,800 

4.5  DISTRIBUTED  UTILITIES  COST  SUMMARY 


Table  4-3  on  below  summarizes  the  annual  costs  associated  with  the  distributed  utihty 
option. 


Table  4-3.  Distributed  Utility  Costs 


Utility 

Annual 

Cost 

Steam  System 

- 

Fuel  Oil  Use  (gal) 

270,658 

Electricity  Use  (kWh) 

221,383 

Electric  Demand  {k\N) 

4 

Fuel  Oil  Cost  ($) 

197,580 

Electricity  Cost  ($) 

17,636 

O&M  Cost  ($) 

178,360 

Total  Steam  Cost  ($) 

393,576 

Water  System 

Water  Use  (gal) 

996,820 

Electricity  Use  (kWh) 

40,336 

Electric  Demand  (kW) 

- 

Electricity  Cost  ($) 

2,868 

O&M  Cost  ($) 

57,330 

Chlorination  Costs  ($) 

Total  Water  Cost  ($) 

60,198 

Sewer  System 

Effluent  (gal) 

816,163 

Electricity  Use  (kWh) 

- 

Electric  Demand  (kW) 

•* 

Electricity  Cost  ($) 

- 

O&M  Cost  ($) 

19,110 

Chlorination  Costs  ($) 

- 

Total  Sewer  Cost  ($) 

19,110 

Total  Utilities 

Fuel  Oil  Use  (gal) 

270,658 

Electricity  Use  (kWh) 

261,718 

Electric  Demand  (kW) 

4 

Electricity  Cost  ($) 

20,504 

Fuel  Oil  Cost  ($) 

197,580 

O&M  Cost  ($) 

254,800 

Total  Utilities  Cost  ($) 

472,884 
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4.6  IMPLEMENTATION  COSTS 


Replacement  of  central  utilities  with  distributed  utilities  will  incur  a  substantial 
unplementation  cost.  Table  4-4  below  summarizes  the  implementation  costs.  Appendix  E 
contains  detailed  cost  estimates  for  installation  of  distributed  utihties. 

Table  4-4.  Distributed  Utility  Implementation  Costs 


5.  MIXED  UTILITY  SYSTEMS 


This  section  explores  mixed  utility  systems  which  are  a  combination  of  central  and 
distributed  utilities.  Steam  and  sewer  would  be  converted  to  distributed  systems  and  tiie 
central  water  system  would  be  retained. 


5.1.  INTRODUCTION 

Central  utUity  systems  operating  at  reduced  capacity  were  evaluated  in  Section  3. 
Distributed  utility  systems  were  evaluated  in  Section  4.  Table  5-1  below  summarizes  the 
results  of  the  analysis  for  distributed  utilities. 

Table  5-1.  Summary  of  Central  and  Distributed  Utilities 


Description 

Steam 

Water 

Sewer 

Operating  Costs 

Central  Utilities 

1,099,589 

38,322 

93,029 

Distributed  Utilities 

393,576 

60,198 

19,110 

Distributed  Utility  Savings 

706,013 

(21,876) 

73,919 

implementation  Costs 

Distributed  Utilities 

1,301,807 

1,159,445 

744,014 

Economics 

Simple  Economic  Payback  (yrs) 

1.84 

(53.00) 

10.07 

As  can  be  seen,  the  distributed  heating  systems  have  an  excellent  economic  payback  of  about 
two  years.  In  other  words,  operating  cost  savings  will  pay  for  the  cost  of  new  distributed 
boilers  in  less  than  two  years.  Distributed  septic  systems  have  an  economic  payback  of  10 
years.  Distributed  water  systems  in  the  form  of  wells  and  fire  cisterns  at  each  building  have 
no  economic  payback  due  to  higher  O&M  costs.  The  problem  with  distributed  water  systems 
is  a  high  investment  cost  and  no  savings  in  operating  costs. 

Obviously,  given  the  economics,  the  water  system  shoidd  remain  centi'alized.  However,  it  is 
difficult  to  operate  central  water  or  sewer  systems  without  a  heated  utiHdor  system. 
Ciurently  utilidors  are  heated  by  heat  loss  from  the  central  steam  distribution  piping.  The 
following  section  discusses  options  for  freeze  protection  of  the  central  water  systems. 
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5.2.  FREEZE  PROTECTION  OF  CENTRAL  WATER  SYSTEMS 


The  freeze  protection  method  most  appropriate  for  Fort  Greely  would  likely  be  the  one 
with  the  lowest  initial  cost;  given  the  uncertain  future  of  the  Fort.  Possible  methods  of 
water  pipe  freeze  protection  are: 

•  Burial  below  the  frost  line 

•  Electric  or  steam  heat  trace  of  pipe 

•  Recirculation 

•  Heating  entering  water 

•  Circulation  flow  to  drain 

•  Insulation 

•  Combination  of  the  above 

Burial  below  the  frost  line  is  not  economically  feasible.  Heat  tracing  is  not  reliable  and  is 
costly  if  electricity  is  used.  Recirculation  is  possible,  but  pipe  heat  loss  would  double  due 
to  the  return  loop.  The  recirculation  method  would  likely  require  heat  tracing  from  the 
mains  to  tire  buildings.  These  options  were  not  considered  further. 

The  lowest  cost  option  for  freeze  protection  is  a  combination  of  the  next  three  options. 
Circulation  flow  to  drain  maintains  the  movement  of  water  in  the  central  water  distribution 
piping  by  allowing  a  controlled  amount  of  water  to  constantly  flow  down  the  drain  in  each 
active  building.  Because  the  entering  ground  water  temperature  is  about  38°F,  heating  the 
water  entering  the  distribution  system  may  also  be  desirable.  The  cost  effectiveness  of 
adding  insulation  to  water  piping  was  also  investigated. 

Using  the  combined  options  described  above,  a  model  of  heat  loss  from  the  water 
distribution  piping  was  developed.  The  model  calculates  the  temperature  drop  of  water 
flowing  through  the  pipes  to  active  buildings  and  predicts  the  lowest  water  temperature  in 
the  system.  A  utilidor  temperature  of  0°F  was  assumed. 

The  freezing  of  water  flowing  in  a  pipe  occurs  in  four  distinct  stagesk 

•  Sub-cooling.  Studies  show  that  water  flowing  in  a  pipe  will  not  form  ice  above  a 
water  temperature  of  22  to  24°F. 

•  Ice  crystal  formation.  Below  24°F  ice  crystals  will  form  in  the  flowing  water.  Water 
will  continue  to  flow  but  at  a  slower  rate  due  to  increased  viscosity  from  the  ice 
crystals. 


lOrlando  Andersland  and  Duwayne  Anderson,  Editors,  Geotechnical  Engineering  for  Cold  Rerinns 
McGraw-Hill. 
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•  Annular  ice  formation.  At  some  point  in  time  after  ice  crystal  formation,  ice  will 
begin  to  form  on  the  interior  surface  of  tiie  pipe  which  will  eventually  block  tiie 
flow. 

•  Solid  ice  formation.  Remaining  water  trapped  by  annular  ice  formation  wiU  freeze 
creating  stress  in  the  pipe  and  possibly  rupture  the  pipe. 

5.3.  FREEZE  PROTECTION  OPTIONS 

Three  freeze  protection  options  were  investigated: 

•  Circulation  to  Drain.  This  option  maintained  water  temperatures  above  28°F. 

•  Water  Heating  and  Circulation  to  Drain.  This  option  heated  water  entering  the 
water  distribution  system  to  60  F  and  maintained  water  temperatures  above  32°F. 

•  Heating,  Circulation  to  Drain,  and  Pipe  Insulation.  This  option  insulated  water 
pipes,  heated  water  entering  the  water  distribution  system  to  60°F,  and  maintained 
water  temperatures  above  32°F. 

Table  5-2  on  page  5-4  summarizes  analysis  of  the  three  freeze  protection  options.  As  can  be 
seen,  freeze  protection  of  the  water  distribution  system  has  a  relatively  small  cost,  adding  a 
maximum  of  $26,000  per  year  to  operating  costs.  The  optimal  freeze  protection  option  is 
dependent  on  ibe  life  cycle  cost  analysis  which  is  presented  in  Section  6. 
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Table  5-2.  Three  Freeze  Options 


Freeze  Protection 


Required  Flow  Rate  ( 


Annual  Water  Consumption  (gal) 


Annual  Well  Pump  Electricity  (kWh) 


Aimual  Electric  Cost  ($) 


Annual  Chlorination  Cost  ($) 


Annual  Energy  Consumption  (MBtu) 


Annual  Fuel  Oil  Use  (gal) 


Annual  Fuel  Oil  Cost  ($) 


Steam  System 


Fuel  Oil  Use  (gal) 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


Fuel  Oil  Cost  ($) 


Electricity  Cost  ($) 


O&M  Cost  ($) 


N/A|  74 


N/A  19,315,800 


N/A  781,597 


N/A  16,489 


N/A  8,125 


32 

13 

8,278,200 

3,285,000 

334,970 

132,925 

7,067 

2,804 

3,482 

1,382 

1,933 

767 

18,146 

7,201 

13,247 

5,257 

Total  Steam  Cost  ($)| 


221,3831 


4| 


17,6361 


178,360 


393,576 


221,3831 


2,739 


17,636 


178,360 


393,576 


277,725 


221,383 


4 


202,739 


17,636 


178,360 


398,735 


Water  System 


Water  Use  (gal) 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


O&M  Cost  ($) 


2,868 


57,33 


Sewer  System 


Effluent  (gal) _ 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


O&M  Cost  ($) 


Chlorination  Costs  ($) 


816,163 


816,1631 


816,1631 


Total  Sewer  Cost  ($) 


Total  Utilities 


Fuel  Oil  Use  (gal) 


Electricity  Use  (kWh) 


Electric  Demand  (kW) 


Electricity  Cost  ($) 


19,110 


27 


261,718 


4 


19,110| 


1,043,317 


4 


19,1101 


O&M  Cost  ($) 


Total  Utilities  Cost  ($)J 


254,8001 


472,884 


232,777 


506,432 


273,462 


221,383 


4 


199,627 


395,623 


99 

9,275,020 

3,285,000 

40,336 

821,934 

375,306 

132,925 

Chlorination  Costs  ($) 

!  '  . 

272 

272 

272 

Total  Water  Cost  ($) 

60,198 

93,747 

61,991 

44,758 

816,163 


19,110 


277,725 

273,462 

596,689 

354,308 

4 

4 

44,320 

27,087 

202,739 

199,627 

232,777 

232,777 

479,836 

459,491 

5-4 


6.  LIFE  CYCLE  COST  ANALYSIS 


6.1  METHODOLOGY 

The  Life  Cycle  Cost  Analysis  (LCCA)  methodology  used  in  this  study  comprised  a  present 
value  analysis  of  capital  costs,  operational  costs,  and  projected  energy  costs  over  a  20  year 
life  cycle.  Uniform  present  value  (UPV)  factors  and  escalation  rates  for  energy  costs  were 
taken  from  Energy  Price  Indices  and  Discount  Factors  for  Life-Cycle  Cost  Analysis  1996, 
which  is  ihe  current  update  to  NIST  Handbook  135.  A  4.1%  discotmt  rate  was  used  for  the 
purpose  of  this  study  in  comphance  with  FEMP  guidelines. 


6.2  LCCA  RESULTS 

Table  6-1  on  the  following  page  summarizes  the  life  cycle  cost  analysis  for  the  baseline  and 
options.  The  option  with  the  least  life  cycle  cost,  and  the  recommended  option,  is  the 
mixed  utilities  system  option:  water  heating,  circulation  to  drain,  and  pipe  insulation 
because  of  its  superior  rehabihty. 
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Table  6-1.  Life  Cycle  Cost  Analysis 
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6.3  PROJECT  ECONOMICS 


This  section  presents  the  economic  analysis  of  implementing  the  distributed  utilities  option 
as  a  project.  Operation  of  existing  central  utilities  would  require  little  capital  investment, 
but  would  incur  higher  than  necessary  operating  costs.  The  recommended  mixed  utility 
option  would  require  a  large  capital  investment,  but  would  operate  more  efficientiy.  The 
ECIP  economic  evaluation  form  on  the  following  page  evaluates  the  economics  of  the 
recommended  mixed  utility  option  relative  to  the  most  cost  effective  central  utility  option. 

The  results  of  the  ECIP  evaluation  are  a  3.1  year  simple  economic  payback  and  a  Savings- 
to-Investinent  Ratio  (SIR)  of  4.5. 
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7.  SUMMARY  AND  RECOMMENDATIONS 


7.1.  SUMMARY 

The  following  utility  options  were  analyzed: 

•  Baseline.  The  baseline  reflects  the  current  operating  costs  of  the  utilities  at  existing 
operational  levels. 

•  Reduced  Central  Utilities  with  Abandoned  Buildings  Heated  to  45°F.  This  option 
assumes  continued  operation  of  the  central  utilities  to  serve  active  buildings  and  to 
provide  heat  to  utilidors  and  abandoned  buildings  to  prevent  deterioration. 

•  Reduced  Central  Utilities  with  Abandoned  Buildings  Not  Heated.  This  option 
assumes  continued  operation  of  the  central  utilities  to  serve  active  buddings  and  to 
provide  heat  to  utilidors  to  prevent  freezing  of  water  and  sewer  pipes. 

•  Reduced  Central  Utilities  Serving  Only  Active  Buildings  and  Selected  Utilidors. 
This  option  assumes  continued  operation  of  the  central  utilities  to  serve  active 
buildings  and  to  provide  heat  to  only  those  utilidors  serving  the  active  buildings. 
Steam,  water,  and  sewer  pipes  in  inactive  utilidors  would  be  isolated  and  drained. 
Fire  hydrants  served  by  inactive  utilidors  would  not  be  operational. 

•  Distributed  Utilities.  This  option  would  provide  individual  boilers,  weUs,  and 
septic  systems  for  each  individual  active  building.  All  utilidors  and  existing  fire 
hydrants  would  be  abandoned.  Undergrotmd  cisterns  for  fire  protection  would  be 
provided  in  selected  locations. 

•  Mixed  Utilities.  This  option  combined  distributed  heating  and  sewer  systems  with 
a  central  water  system.  Three  options  for  freeze  protection  were  evaluated: 

1.  Circulation  to  Drain.  This  option  maintained  water  distribution 
temperatures  above  28'’F. 

2.  Heating  and  Circulation  to  Drain.  This  option  heated  water  entering  the 
distribution  system  to  60°F  and  maintained  water  temperatures  above  32°F. 

3.  Heating,  Circulation  to  Drain,  and  Pipe  Insulation.  This  option  insulated 
water  pipes,  heated  water  entering  the  distribution  system  to  60°F,  and 
maintained  water  temperatures  above  32"?. 
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Figure  7-1  below  presents  the  results  of  the  life  cycle  analysis. 

Figure  7-1.  Graphical  LCCA 


Buildings  Buildings  Selected  Utilities  Utilities  Utilities  Utilities 

at  45  F  No  Heat  Utilidors  (Flow  Only)  (Flow  +  Heat)  (Insulation) 


7.2.  RECOMMENDATIONS 

The  mixed  utilities  option  with  potable  water  freeze  protection  by  water  heating, 
circulation  to  drain,  and  pipe  insulation  is  recommended.  The  following  modifications  are 
required: 

•  The  central  steam  plant  would  be  abandoned. 

•  Each  remaining  active  building  should  be  fitted  with  a  steam  boiler  and  fuel  oil  tank. 
Existing  HVAC  and  DHW  heating  equipment  in  each  building  should  be  connected 
to  the  new  steam  source. 

•  Each  remaining  active  building  should  be  fitted  with  a  septic  tank  and  drain  field. 

•  The  portion  of  the  existing  central  water  system  serving  active  buildings  should  be 
retained.  The  existing  well  and  storage  tanks  within  the  central  steam  plant  should 
be  retained.  Freeze  protection  should  be  provided  for  the  central  water  system  in 
the  form  of  water  heating,  circulation  to  drain,  and  pipe  insulation.  Water  flow  for 
freeze  protection  would  be  recycled  to  the  earth  through  the  proposed  septic  system. 

It  should  be  noted  that  fire  hydrants  near  active  buildings  will  still  be  functional,  but  fire 
hydrants  in  the  vicinity  of  abandoned  buildings  will  not. 
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The  cost  of  the  above  modifications  is  estimated  at  $2,227,641.  Economic  comparison  of  the 
recommended  option  to  the  most  cost  effective  central  plant  option  indicates  a  3.1  year 
simple  economic  payback  and  a  Savings-to-Investment  Ratio  (SIR)  of  4.5. 
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1.0 


The  Architect-Engine^’  (A/E)  shall: 


1.1.  Perform  a  limited  site  survey  of  specific  buildings  or  areas  to  ooUect  all  data  required 

to  evaluate  die  spedfic  ECOs  included  in  this  study. 

1.2.  Provide  prcyect  documentation  for  recommended  ECOs  as  detailed  hnein. 

1.3.  Prepare  a  comprehensive  rqwrt  to  document  all  work  poformed,  the  results  and  all 
recommendations. 

2.0  GENERAL: 

2.1.  This  study  is  limited  to  the  evaluation  of  the  ^)ed[fic  btnldings,  ^sterns,  or  ECOs  listed 
in  the  DETAILED  SCOPES  OF  WORK,  Annexes  A  and  D. 

2.2.  The  information  and  analyds  outlined  herdn  are  considered  to  be  minimum 
requirements  for  adequate  performance  of  this  study. 

2.3.  For  the  buildings,  ^sterns  or  ECOs  listed  in  Annex  A,  all  methods  of  energy 
oonservatim  which  are  reasonable  and  practical  shaU  be  consid^,  including  improvemente  of 
^jpfratjnnai  methods  and  procedures  as  wdl  as  tiie  phyacal  facilities.  All  energy  conservation 
opportunities  which  produce  energy  or  dollar  savings  shall  be  documented  in  this  rqiorL  Any 
energy  conservation  qpportumty  conadered  infeaable  shall  also  be  documented  in  the  r^iort  with 
reasems  for  elimination. 

2.4.  The  study  shall  conado-  the  use  of  all  enagy  sources  applicable  to  each  building, 
system,  or  ECO. 

2.5.  The  "Energy  Conservation  Investment  Program  ^BCIP)  Guidance",  establishes  criteria 
for  ECEP  picgects  and  shall  be  used  for  performing  the  ecomonic  aiudyses  of  all  ECOs  and  projects. 
A  computer  program.  Life  Cycle  Cost  In  Design  (LCOD),  has  been  developed  for  performing  life 
m^e  cost  calculations  in  accordance  vtith  ECIP  guidelines  and  is  rrferenoed  in  the  ECIP  Guidance. 
This  program  is  available  commercially  from  the  BLAST  Support  Office  in  Urbanna,  Illinois.  The 
BLAST  Support  Office  can  be  contacted  at  1-800-842-5278.  The  latest  version  of  the  program 
should  be  used.  If  any  program  other  than  LCCID  is  proposed  for  life  cycle  cost  analyas,  it  must 
use  the  mode  of  calculation  ^ledfied  in  the  E(3P  Guidance.  The  output  must  be  in  the  format  of 
the  ECIP  LCCA  summary  sheet,  and  it  must  be  submitted  for  approval  prior  to  use. 

2.6  Energy  conservation  opportunites  detomined  to  be  technically  and  economically  foible 
yhaii  be  devdoped  into  projects  acceptable  to  installation  personnel.  This  may  involve  combing 
similar  ECOs  into  larger  packages  which  will  qualify  for  ECIP  or  MCA  funding,  and  determimng  in 
coordination  with  installation  personnel  the  appropiate  packaging  and  implementation  approach  for 
all  feasible  ECOs. 
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3.1.  Proiect  Managers: 


3.1.1  Proiect  Manager  The  A/E  shall  designate  a  project  manager  to  serve  as  a 

.  point  of  contact  and  liaison  for  work  required  under  this  contract  Upon  award  of  this  contract,  the 
individual  shall  be  immediatdy  designate  in  writing.  This  designated  individual  shall  be 
responable  for  coordination  of  work  required  under  this  contract 

3.1.2  Design  Managen  The  Contracting  Office  will  designate  a  design  manager  to 
serve  as  die  Govemment*s  point  of  contact  and  liaison  for  all  work  required  under  this  contract 

3.2.  Installation  Asnstance:  The  Director  of  Public  Woilcs  or  audiorized  r^resentadve  will 
dosignafft  an  individual  to  asast  die  A/E  in  obtaining  information  and  establishing  contacts  necessary 
to  accomplish  the  work  required  under  this  contract 

3.3.  Public  Disclosures:  The  A/E  shall  make  no  public  announcements  or  disclosures 
idative  to  information  contained  or  devdoped  in  diis  contract,  excqit  as  authorized  by  die 
Contracting  Officer. 

3.4.  Meetings:  Meetings  will  be  scheduled  wiienever  requested  by  die  A/E  or  the  Deagn 
Manager  for  the  resolution  of  questions  or  problems  encountered  in  die  performance  of  the  work. 
The  A/E’s  prqect  manager  and  die  design  manager  shall  be  required  to  attend  and  particqiate  in  all 
meetings  pertinent  to  die  work  reqiuied  under  this  contract  These  meetings,  if  necessary,  are  in 
addition  to  die  presentation  and  review  conferences. 

3.5.  Site  Visits.  Inspections,  and  Investigations:  The  A/E  shall  visit  and  inspecffinvestigate 
the  site  of  die  progect  as  necessary  and  required  during  the  preparation  and  accomplishment  of  die 
work. 


3.6.  ConfCTcnces  and  Confirmation  Notices: 

3.6.1.  The  A/E  shall  provide  a  record  of  all  dgnificant  conferences,  meetings,  discussions, 
verbal  directions,  tdephone  convocations,  etc.,  with  Government  rq>resentative(s)  relative  to  this 
contract  in  which  the  A/E  and/or  designated  rq)resoitative(s)  thoeof  participated.  These  records 
diall  be  and  shall  identify  the  contract  number,  and  modification  numbo  if  ^^licable, 
participating  personnel,  subject  discussed  and  conclusions  reached,  the  A/E  shall  forward  to  the 
Design  Manago  within  ten  calendar  days,  a  rqirodudble  copy  of  the  records. 

3.6.2.  The  A/E  shall  provide  a  record  of  requests  for  and/or  recdpt  of  Govemment-fiimished 
material,  data,  documents,  information,  etc.,  which  if  not  furnished  in  a  timely  manner,  would 
significantly  impair  the  normal  progression  of  the  work  under  this  contract.  The  records  shall  be 
dated  and  shall  identify  the  contract  number  and  modification  number,  if  rqiplicable.  The  A/E  shall 
forward  to  the  Design  Manager  within  ten  calendar  days,  a  reproducible  copy  of  the  record  of 
request  or  receipt  of  material. 

3.6.3.  A  review  conference  will  be  scheduled  approximately  28  days  after  submittals. 
Review  comments  will  be  provided  at  this  conference.  These  comments  will  become  part  of  the 
conference  minutes  forwarded  to  the  A-E  and  annotated  with  conference  action.  Review  comments 
provided  to  the  A-E  will  not  necessarily  show  coordination  requirements  with  other  parts  of  the 
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submittal.  The  A-E  shall  incorporate  the  review  comments  into  each  part  of  the  subrmttal  as 
necessary. 

®  3  7  Intendffiv*  The  A/E  shall  conduct  entry  and  exit  interviews  with  the  Director  of  PubUc 

WoAs  brfom  sorting  work  at  the  installation  and  after  conr^ehon  of 

Md  ^gn  Manager  shaft  schedole  the  interviews  at  least  one  week  in  advance  and 

Aall  be  in  attendance. 

3.7.1.  F-ntrv:  The  entry  interview  shall  describe  the  intended  procures  for  the 

survey  and  shall  be  conducted  prior  to  commencing  work  at  the  facility.  As  a  mimmum,  the 

interview  shall  cover  the  following  points: 

a.  Schedules 

b.  Names  of  energy  analysts  who  will  be  conducting  the  ate  survey. 

c.  Proposed  working  hours.  ^ 

d.  Stqrporf  requirements  from  the  Directorate  of  Public  Works. 

3.7.2.  Exit:  The  exit  interview  shall  be  conducted  when  the  fidd  work  is  complete 
and  bri^y  describe  die  items  surveyed  and  probable  areas  of  energy  conservation. 

A  n  cTTovrrPC  AKn  MATERIALS:  All  services,  materials  (except  those  q«cifi<ally  enumei^ 

labor,  superviaion  aM fta^  necessary  <o.^^  «•* 
work  and  render  fte  data  required  under  this  contact  are  included  m  the  lump  sum  pnee  of  the 
contract 

K  n  ppniprr  documentation:  All  cnerev  conservation  opportunities  which  the  A/E  has 
!l=^!2S.^lSl  in  ^  following  ealegories  and  presented  in  the  report  as  such: 

s  1  PCTP  Proiet^:  To  quali^  as  an  ECIP  Project,  an  ECO,  or  several  ECOs  wjuch  have 
been  coinWned,  must  have  a  construction  cost  estimate  greater  than  $300,(m  The 
jTe^Se  of  the  prefect  shall  have  an  SIR  greater  than  1.25.  Prqects 
EOP  funding  shaUbe identified,  separately  listed,  and  prioritized  by  the Savmg  to  Investorat RaUo 
X^Sirdocument^^all  Consist  of  a  DD  Fom  1391,  life  cycle  cos^Y^s 
(LCCA)  summary  sheet(s)  (with  necessary  backup  data  to  venfy  the  numbers  presrat^  m 
Dcvel^ent  Brochure  (PDB).  A  Ufe  cycle  cost  analyris  summary 
for  each  ECO  aid  for  the  overall  project  when  more  than  one  ECO  are  combmed.  *nie  ^^y 
«vi^f^^  insisting  of  Litiple  ECOs  must  take  into  ar^unt  the  synergistic  effects  of  the 

individual  ECOs. 

^  o  KrnM-FCTP  Proiects:  Projects  which  do  not  meet  ECIP  criteria,  but  which  have  an  SIR 
^  to  L^  sSe^ented  ind  ranked  in  order  of  highest  to  iowest  Sm.  W  » 
ECOs  shall  be  provided  with  the  following  documentation;  the  life  cycle  cost  analy^  f 

^r^^^SSdTfiUed  out;  a  ttoription  of  the  work  to  be  accomplished;  backup  for 

the  IjSa  le-  energy  savings  calculations  and  cost  estimate(s);  and  the  simple  payback  penod.  The 
S«ts  ~nmsting  of  multiple  ECOs  must  take  into  account  them 
rfto  5  the  individual  ECOs.  In  addition  these  projects  shall  have  the  ne^sary  documenmhon 
kprepared,  as  required  by  the  Government’s  representative,  for  one  of  the  followmg  categones. 


DACA85-94-C-00 


4 


A-5 


a.  Regular  Military  Construction  Army  (MCA)  Program.  This  program  is  for 
projects  which  have  a  total  cost  greater  dian  $300,000.00  and  a  simple  payback  period 
of  ten  to  twenty-five  years.  Documentation  shall  consist  of  DD  Form  1391  and  a 
Project  Development  Brochure. 

b.  Low  Cost/No  Cost  Projects.  These  are  projects  which  the  Directorate  of  Public 
Works  (DPW)  can  perform  using  its  resources.  Documentation  shall  be  as  required 
by  DPW. 

5.3.  Nonfeasihle  ECQs!  All  ECOs  which  flie  A/E  has  considered  but  which  are  not 
feaable,  shall  be  documented  in  die  r^xnt  with  reasons  and  justifications  showing  why  they  were 
igected. 

6.0  DPTATT.lRn  .srOPE  OF  WORK:  The  Dialled  Scope  of  Work  is  contained  in  Annex  A  and 
Annex  D. 

7.0  WORK  TO  BE  ACCQMPUSHED: 

7-1.  Review  Previous  Studies:  Not  Used. 

7.2.  Perform  a  limited  Site  Survey:  The  A/E  shall  obtain  all  necessary  data  to  evaluate  the 
ECOs  cr  projects  by  conducting  a  site  survey.  The  A/E  shall  document  his  ate  survey  on  forms 
developed  for  the  surv^,  or  standard  forms,  and  submit  these  completed  forms  as  part  of  the 
rqx>rt  All  tea  and/or  measurement  equipment  shall  be  properly  calibrate  prior  to  its  use. 

7.3.  Revaluate  Selected  Projects:  Not  Used. 

7.4.  Evaluate  Selected  ECOs:  As  described  in  Detailed  Scope  of  Work. 

7.5.  Combine  ECOs  Into  Recommended  Projects:  At  the  interim  review  omfeience,  the 
A/E  will  be  provided  direction  of  the  packaging  or  the  combining  of  ECOs  for  programming 
purposes  and  also  indicate  tiie  fiscal  year  for  which  the  programming  or  implementation 
documentation  shall  be  prq)ared.  Some  projects  may  be  a  combitration  of  several  ECO’s,  and 
otfiers  may  contain  only  one. 

7.6.  Submittals:  The  work  accomplished  shall  be  fully  documented  by  a  comprehensive 
rqwrt  The  iqwrt  shall  have  a  table  of  contents  and  shall  be  indexed.  Tabs  and  dividers  shall 
clearly  and  distinctly  divide  sections,  subsections,  and  appendices.  All  pages  shall  be  numbered. 
Names  of  the  persons  primarily  responsible  for  the  project  shall  be  included. 

7.6.1.  Interim  Submittal:  An  interim  report  shall  be  submitted  for  review  after  the 
field  survey  has  been  completed  and  an  analysis  has  be^  performed  on  all  of  the  ECOs.  The  report 
shall  indicate  the  work  which  has  been  accomplished  to  date,  illustrate  the  methods  and  justifications 
of  the  approaches  taken  and  contain  a  plan  of  the  work  remaining  to  complete  the  study. 

Calculations  showing  energy  and  dollar  savings,  SIR,  and  simple  payback  period  of  all  the  ECOs 
shall  be  included.  The  survey  forms  completed  during  this  audit  shall  be  submitted  with  this  report. 
The  survey  forms  only  may  be  submitted  in  final  form  with  this  submittal.  They  should  be  clearly 
marked  at  the  time  of  submission  that  they  are  to  be  retained.  They  shall  be  bound  separately  in  a 
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standard  three-ring  binder.  The  A/E  shall  submit  the  Scope  of  Work  and  any  modifications  to  the 
Scope  of  Work  as  an  appendix  to  the  report.  A  narrative  summary  describing  the  work  and  results 
to  date  shall  be  a  part  of  this  submittal.  The  final  report  and  all  appendices  shall  be  bound  in 
standard  three-ring  binders  which  will  allow  rq)eated  disassembly  and  reassembly. 

7.6.2.  Final  .Snhmittal!  The  A/E  Shall  prqjaie  and  submit  the  final  rqwrt  when  all 
sections  of  the  report  are  100%  complete  and  all  comments  ftom  the  interim  submittal  have  been 
resolved.  The  A/E  shall  submit  file  Scope  of  Work  for  the  study  and  any  modifications  to  the  scope 
of  Work  as  an  sqipendix  to  the  submittal.  The  rqiort  shall  contain  a  narrative  summary  of 

and  recommendations,  together  wifii  all  raw  and  supporting  data,  methods  used,  and 
sources  of  information.  The  rqxirt  shall  int^rate  all  afreets  of  file  study.  The  recommmd^ 
pngects,  as  d^ermined  in  accordance  with  paragraph  5,  shall  be  presented  in  order  of  priority  by 
SIR.  The  final  rqiort  and  all  appendices  shall  be  bound  in  standard  three-ring  binders  which  will 
allow  repeated  disassembly  and  reassembly.  The  final  report  shall  be  arranged  to  indude: 

a.  An  Executive  Summary  to  ^ve  a  brief  overview  of  what  was  accomplished  and 
the  results  of  this  study  uring  graphs,  tables  and  charts  as  much  as  posable  (See 
Annex  B  for  minimum  requirements). 

b.  The  narrative  rqxrrt  describing  tiie  problem  to  be  studied,  the  approach  to  be 
used,  and  fiie  results  of  fiiis  study. 

c.  Documentation  for  tiie  recommended  projects  ^eludes  LCCA  Summary  Sheets). 

d.  Appendices  to  indude  as  a  minimum: 

1)  Energy  cost  devdopment  and  backup  data 

2)  Detailed  calculations 

3)  Cost  estimates 

4)  Computer  printouts  (where  spplicable) 

5)  Scope  of  Work 

7,7  Presentation:  The  A/E  shall  give  a  formal  presentation  of  the  interim  submittal  to  the 
installation,  command,  and  other  Government  personnel.  Slides  or  view  graphs  showing  the  result 
of  the  study  to  date  shall  be  used  during  the  presentation.  During  the  presentation,  the  .personnel  in 
attendance  shall  be  given  ample  opportunity  to  ask  questions  and  discuss  any  changes  deemed 
trecessary  to  the  study.  The  presentation  will  be  conducted  the  same  day  as  the  review  conference. 
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ANNEX  A 


DETAILED  SCOPE  OF  WORK  (REVISED) 
OONTOACT  NO.  DACA85-944>-0033 
Ddiveiy  Order  No.  0003 


ENERGY  EFnCDENCY  STUDY  (POWER  DISTRIBUTION) 
FORT  GREELY,  ALASKA 


1.0  Geoerri  Information: 

1.1  The  Ardiitect-Engiiieer  (A-E)  dull  fiimidi  *11  services,  materials,  suppUes,  labor,  equipment, 
investigalioas,  studies,  superviaoo  and  travel  as  required  in  connection  with  this  Statement  of  Work  (SOW),  and 
aU  furnished  and  referenced  instructions. 

1.1.1  This  SOW  is  organized  as  follows: 


Paragiaoh  TOPIC: 


1.0  General  Information 

2.0  Prcgect  Criteria 

3.0  Cost  and  Scope  limitatioos 

4.0  Ddivety  Sdiedule 

5.0  Arrfiitect  Engineer  Services 

6.0  Initiatioo  Of  Work 

7.0  Government  Review 

8.0  Travel 


9.0  Submittals 


1.1,3  Project  Dcig^ptinni  The  AE  will  be  required  to  conduct  a  limited  site  suwey, 
evaluate  energy  savings,  construction  costs,  and  the  cost  to  savings  raUo  associated  with  converting  tte  cxi^g 
power  distribution  system  from  2400  volts,  3-wire  ungrounded  DelU  to  a  4wire  system.  The  AE  shall  investigate 
tire  existing  system,  and  pr^ure  a  conqwdieosive  report  documenting  aU  work  performed,  the  results  and 
recommendations.  See  Annex  D  for  list  of  buUdings  and  linear  feet  of  utiUties  to  remain  active  after  base 
ralignmeat. 

The  investigation  is  to  include  but  not  limited  to:  Insulators,  crossarm  condition,  pole  condition,  size,  we 
material,  wire  connectore  and  transformers.  at  the  ouqmt  of  the  Golden  Valley  Electric  Association 

Transformed  into  the  power  plant  and  out  through  the  distribution  system.  There  we  approximately  35  nules  of 
overhead  distribution  system.  Single  line  drawings  of  the  distribution  system  resulting  from  a  recent  short  circuit 
Study  and  feeder  and  transformer  data  are  at  Enclosure  1. 
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1.1.4  Point  of  Contact;  The  Dedgn  Manager  for  this  project  is  Mr.  Ron  Coduen  and 
the  r’rtutyt-ring  Office’s  Rqwcseotative  is  Mr.  Claude  Vining  and  the  ACOR  is  Mrs.  Trillis  Enders.  The  Point 
of  Contact  at  Fort  Greely  is  Mr.  Mike  Murphy. 

2.0  Project  Criteria; 

2.1  Government  Fumidied  Materials  and  Equipment; 

a.  US  Army  Cocps  of  Engineers,  Architectural  and  Engineering  Instructions  -  Design  Criteria, 

9  Decendrer  1991.  _ 

b.  Energy  Conservation  Investment  Prognun  (ECIP)  Guidance,  dated  10  Jan  1994. 

c.  TM5-785.Enpneer  Weather  Data 

d.  AR420-49,Heating,EoetgySdeetionandFudSlofage,Di8ttibution.andDiq>ett^Systeins. 

e.  Tri-Serviee  Military  Construction  Program  (MCP)  Index,  dated  4  January  1994. 

f.  MCACESGoId  cost  estimating  guidance,  program  and  database,  didcettes,  and  licenang 

cgroemeot 

2.2.1  Review  Previous  Studies;  PrevioasEEAP  studies  do  not  cover  power  distribution. 


3.0  Corf  and  Scope  limitations; 

3.1  fVigr  T  jmitarinn;  The  construction  cost  limitatioo  for  this  project  is  undefined.  The  AE  wll  be 
tesponsiUe  for  developing  the  cost  based  upon  foe  scope  constraints  for  this  project 

3.2  Cost  Estimate; 

3.1.2  Pitrimate  Format;  Cost  estimates  foall  be  prepared  using  foe  latest  version 

of  Micro  Cbnputer  Aided  Cost  Engineeiing  System  ^CACES)-GOLD,  Vernon  5.20J  or  greater,  with  foe 
^ipnipriate  labor  equipment  and  material  data  bases.  MCACES-GOLD  will  be  provided  to  foe  A<£  by  foe  Cost 
EngineeringBrandioffoeAIafoaDistrictCorpsofEnginoeisatnooost  Upon  conqrletioo  of  foe  contract,  foe  A-E 
will  return  all  nttterial  to  foe  Govemment  The  Alaska  District  is  using  a  StandardmedW^  Breakdown  Structure 
(WBS)  for  all  military  and  dvil  work  cost  estimates.  Corps  format  for  cost  estimates  vdll  be  made  available  for 
use  on  other  cost  estimate  requirements. 

4.0  Delivery  Schedule;  The  work,  ofoer  related  data,  and  services  required  in  accordance  with  foe  contract  shall 
be  within  the  limitation  of  projects  scope.  The  schedule  for  ddivery  of  data  to  the  Contracting  Officer 

is  in  days.  days  for  eadi  requirement  extend  from  the  date  of  the  Notice  to  Proceed  (NTP)  or 

approval  for  each  iton,  except  as  otherwise  noted. 


DelivervReview/Conference 

Item 

Schedule 

Time/Location 

(a) 

Start  Project:  Interviews  and  30  days 

Not  Required 

Site  Survey 

following  NTP 

(b) 

Interim  Submittal 

90  days 
following  NTP 

28  days  /  Post 

(c) 

Final  Submittal 

21  days  following 

Interim  Rev,  Conf. 

Not  required 
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5.0  Ardiitect-Engjneer  Services: 

5.1  Snhmittol;  The  interim  suboiitt*!  diall  fulfill  the  requiremeots  of  the  partgTiph  7.6.1  of  the 

GeoenI  Scope  of  Woilc. 

5.2  Final  Siibmirtal;  The  final  submittal  shall  fulfill  the  lequirements  of  pangnqdi  of  the  GeoenI  Scope 

4^  Woflc.  The  A-E  Aall  incorponte  all  interim  review  ooofereoce  comments.  The  Govemmeot  may  baclc-<diedc 
aD  vriiidi  conqHise  this  subnuttal.  The  documents,  if  found  incomplete,  diall  be  returned  to  die  A-E 

for  furdier  woilc  wfaic^  dull  be  performed  at  no  additkmal  cost  to  die  Government 


6.0  Initiation  of  Work: 

The  AE  dull  not  proceed  nor  initiate  any  work  nor  any  succeeding  design  level  of  the  woilc  required  under  to 
SOW  prior  to  leceipt  of  award.  Ai^  woilc  done  without  bong  directed  to  do  so  by  die  Contmcting 
Officer/audiorized  representadve  dull  be  at  die  AE*s  own  risk. 


7.0  Govemment  Review: 

7.1  Value  Engineering:  Not  Used. 

7.2  Review;  The  f'rmtneAn^  Officer  or  his  authorized  representative  nuy  furnish  the  AE  review 
on  the  data  submitted.  The  AE  dnU  incorporate  all  accqited  review  comments  in  the  development  of 

data  fi>r  the  next  submittal.  The  AE  will  not  be  required  to  incorporate  comments  that  may  be  categorized  as 

*deagner  preference."  If  any  review  comment  requires  darification  and/or  anqilification  to  assure  compliance,  the 
AE  dull  notify  die  Contracting  Officer  or  his  autorized  representative  in  writing. 


8.0  Travel: 

Out  of  town  travel  is  anticipated  to  Fort  Greely  at  Delta  Junction,  Alaska. 


9.0  Submittals: 

All  submittals  chall  be  received  at  the  Alaska  District  Engineer  Offices,  Design  Management  Section,  Military 
Tedinical  Engineering  Brandi  in  accordance  with  die  design  schedule  in  Section  4.0  above. 

9.1  A  submittal  letter  shall  be  provided  with  each  submittal  to  the  Contracting  Officer  with 

distribution  to  agencies  listed.  This  letter  shall  indicate  to  whom  and  the  number  of  copies  to  be  mailed  to  the 
agencies  listed  via  overnight,  hand,  or  tdefax  delivery  service  by  the  AE. 

9.2  The  A/E  shall  make  direct  distribution  of  corre^ndence,  minutes,  report  submittals,  and  responses 
to  comments  as  indicated  by  the  following  schedule: 
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AGENCY 


CommaiKler,  6di  Infiuitiy  Divi^  (Light) 

ATTN:  APVR-FG^W(Mmphy) 

P.O.  Box  1289,  Delto  Junction,  AK  99737 

Commuder,  6*  Infiuitiy  Dhnaon  (Light) 

ATIK:  APVR-PW-O  (B«g) 

Bmlding  730,  Fort  Ketodson,  AK  99505-5500 

Commander,  USAED,  Mobile 
ATIN:  CESAM-EN-ilM  (Battaglia) 

P.O.  Box  2288,  MoWle,  AL  36628-0001 

Commander,  USAED,  Aladca 
ATTO:  CENPA-EN-TE-DM  (Piening) 

P.O.  Box  898,  Andiorage,  AK  99506-0898 

Commander,  USAED,  Aladca 
ATTN:  CENPA-C0J=R  (Shuman) 

P.O.  Box  35066,  Fort  Wainwright,  AK  99703-0066 

Commander,  North  Pacific  Division 
ATTN:  CENPD-PE-TE  (Pinkham) 

P.O.  Box  2870,  Portland,  OR  97208-2870 

Commander,  US  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr.  KeaA) 

New  Cundieiland  Anny  Dqiot 
New  Cumberland,  PA  17070-5007 

Commander,  US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr.  Gentil) 

20  Massacfaussetts  Avenue,  NW 
Washington,  DC  20314-1000 

♦  Field  Notes  Submitted  in  final  form  at  interim  submittal 

PIENING\re\x 1600\ARM  Y\FTW14 1  \D  A  VE 
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REPORTS 
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ANNEX  B 


EXECUTIVE  SUMMARY  GUIDELINE 


1.  Introduction. 

2.  Building  Data  (types,  number  of  similar  buildings,  sizes,  etc.) 

3.  Present  Energy  Consumption  of  Buildings  or  Systems  Studied. 

•  Total  Annual  Energy  Used. 

•  Site  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  >  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
Propane  -  GALS,  Dollars,  BTU 
Other  -  QTY,  Dollars,  BTU 

4.  Energy  Conservation  Analysis. 

•  ECOs  Investigated. 

•  ECOs  Recommended. 

•  ECOs  Rejected.  (Provide  economics  or  reasons). 

•  EClP  Projects  Developed.  (Provide  list)* 

•  Non-ECIP  Projects  Developed.  (Provide  list)* 

•  Operational  or  Policy  Change  Recommendations. 

•  include  the  following  data  from  the  life  cycle  cost  analysis  summary 
sheet:  the  cost  (construction  plus  SlOH),  the  annual  energy  savings  (type  and 
amount),  the  annual  dollar  savings,  the  SIR,  the  simple  payback  period  and  the 
analysis  date. 

5.  Energy  and  Cost  Savings. 

•  Total  Potential  Energy  and  Cost  Savings  resulting  from  recommended 
projects  In  MBTU/yr  and  $K/yr. 

•  Percentage  of  Energy  Conserved 

•  Energy  Use  and  Cost  Before  and  After  the  Energy  Conservation 
Opportunities  are  Implemented. 
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ANNEX  C 


REQUIRED  DP  FORM  1391  DATA 

To  facilitate  ECiP  project  approval,  the  following  supplemental  data  shall  be  provided: 

a.  In  title  block  clearty  identify  projects  as  "ECIP." 

b.  Complete  description  of  eadi  item  of  work  to  be  accomplished  including 
quantity,  square  footage,  etc. 

c.  A  comprehensive  list  of  buildings,  zones!  or  areas  including  building 
numbers,  square  foot  floor  area,  designated  temporary  or  permanent,  and  usage 
(administration,  patient  treatment,  etc.). 

d.  List  references,  and  assumption,  and  provide  calculations  to  support 
dollar  and  energy  savings,  and  indicate  any  added  costs. 

(1)  If  a  specific  building,  zone,  or  area  is  used  for  sample  calculations, 
identify  building,  zone  or  area,  category,  orientation,  square  footage,  floor  area, 
window  and  wall  area  for  each  exposure. 

(2)  Identify  weather  data  source. 

(3)  identify  infiltration  assumptions  before  and  after  improvements. 

(4)  Include  source  of  expertise  and  demonstrate  savings  claimed. 
Identify  any  special  or  critical  environmental  conditions  such  as  pressure  relationships, 
exhaust  or  outside  air  quantities,  temperatures,  humidity,  etc. 

e.  Claims  for  boiler  efficiency  improvements  must  identify  data  to  support 
present  properly  adjusted  boiler  operations  and  future  expected  efficiency,  if  full 
replacement  of  boilers  is  indicated,  explain  rejection  of  alternatives  such  as  replace 
burners,  nonfunctioning  controls,  etc.  Assessment  of  the  complete  existing  installation 
is  required  to  make  accurate  determinations  of  required  retrofit  actions. 

f.  AN  ECIP  life  cycle  cost  analysis  summary  sheet  as  shown  in  the  ECIP 
Guidance  shall  be  provided  for  the  complete  project  and  for  each  discrete  part 
included  in  the  project.  The  SIR  Is  applicable  to  all  segments  of  the  project. 

Supporting  documentation  consisting  of  basic  engineering  and  economic  calculations 
showing  how  savings  were  determined  shall  be  Included. 

g.  The  DD  Form  1391  face  sheet  shall  include,  for  the  complete  project,  the 
annual  dollar  and  MBTU  savings,  SIR,  simple  amortization  period  and  a  statement 
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attesting  that  all  buildings  and  retrofit  actions  will  be  in  active  use  throughout  the 
amortization  period.  . 

h.  The  calendar  year  in  which  the  cost  was  calculated  shall  be  clearly 

shown  on  the  DD  Form  1391.  , 

i.  For  each  temporary  building  included  in  a  project,  separate 
documentation  is  required  showing  (1)  a  minimum  10-year  continuing  need,  based  on 
the  installation's  annual  real  property  utilization  survey,  for  active  building  retention 
after  retrofit,  (2)  the  specific  retrofit  action  applicable  and  93)  an  economic  analysis 
supporting  the  specific  retrofit 

j.  Nonappropriated  funded  facilities  will  not  be  Included  In  an  EClP  project 
without  an  accompanying  statement  certifying  that  utility  costs  are  not  reimbursable. 

k.  Any  requirements  required  by  EClp  guidance  dated  4  Nov  1992  and  any 
revisions  thereto.  Note  that  unescaiated  costs/savings  are  to  be  used  in  the  economic 
analyses. 

l.  The  five  digit  category  number  for  all  EC  IP  projects  except  for  Family 
Housing  is  80000.  The  category  code  number  for  Family  Housing  projects  is  71100. 
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DETAILED  SCX)PE  OF  WORK  (REVISED) 

CX)NTRACT  NO.  DACA85-94J>-0033 
Delivety  Older  No.  0003 

energy  EFnCIENCY  STUDY  (STEAM.  WATER.  SANITARY  SEWER) 
FORT  GREELY.  ALASKA 


1.0  GeiERAL  INFORMATION 

1 1  Hie  Afchitect-Engineer  (AE)  shdl  furnish  all  aeivices.  materials. 
iBvestigatk»s.  studies,  superyisioo  and  travel  as  required  in  connection  with  this  Statement  of  Woric  (SOW),  and 

all  fiiniiriied  and  referenced  instnictions. 

1,1,1  This  SOW  is  ^tftmnizBd  as  follows: 

Paragraph  TOPIC: 

1.0  General  Informatioa 
2.0  Project  Criteria 
3.0  InitiariooOfWork 
4.0  Government  Review 
5.0  Travel 

6.0  Schedule  and  Subnuttal  Requirements 
7.0  Payment  Sdiedule 

112  rteficription:  The  puqpose  of  Uie  Energy  Efficiency  Study  is  to  identify 

modifications  necessary  to  pnivide  the  most  energy  efficient  configuration  of  utiliti«  to  se^e  tte 

buildings  at  FbrtG^y  following  implementation  of  the  base  realignment  plan.  Currently  ^  biuldmgs  at  Fort 

S^Se  s^b^a  Central  eleSistribution  system,  centnd  steam  system,  central  potable  v«t«.  sj^m.  imd 

a  central  sewer  system.  Mudi  of  tiiese  central  systems  are  near  the  end  of  tiieir  useful  lives.  With  theal^onmg 

of  most  boUdin^^existing  utiUties  wiU  likely  be  grossly  over  sized  and  operate  with  poor  «ergy  efficiency  and 
high  costs.  This  study  is  to  evaluate  the  followmg  configurations  for  each  utolity. 

a.  Modification  of  central  systems  to  serve  remaining  designated  active 
buildings. 

b.  Installation  of  separate  utilities  to  serve  each  designated  active  building  or 
group  of  buildings. 

TV  ocwao,  *ill  b.  mpimi  to  «1»-e  th.  <».«J  «».. 

determine  if  the  svstems  are  adequate  to  serve  the  buildings  and  associated  utohdors  designated  m  the  Fort  freely 
Keallgntnent  Plan  fsee  Active  Building  list  below)  that  are  to  remain  active.  In  evaluating  the  present  system,  the 
contr^hall  co^lete  a  energy  survey  and  provide  a  plan  that  will  provide  the  greatest  energy  efficiency. 
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Tbefe  m  currently  231  buildings  located  on  Fort  Greely,  conristing  of  lt699,787  sq. 

ft.  of  space,  die  rmyorily  of 

• 

tvfakh  wUl  be  *l«id-«way*  under  (be  Laycway  Program  for  diqiontioo  or  eveotual  deoxriitioa.  Of  diese  231 

buildings,  die  following  have  been  ideodfied  for  retendon  to  suf^rt  the  residual  force  to  be  left  at  Fort  Greely. 

The  ftiUownng  tables  are 

ftom  a  draft  of  the  IMPLEMENTATION  PLAN  FOR  REAUGNMENT  OF  FORT 

GREELY  as  provided  by  Mr.  Mike  Murphy,  Dept,  of  Public  Works,  Ft  Greely,  Alaska: 

Permanent  Active  Facility  List  as  of  25  JUL  95 

Bldg 

No. 

Description 

Location 

SixeCSF) 

110 

POL  Monitoring 

North  Post 

382 

501 

HQ 

Cantonment 

19,095 

504 

Fire  Station 

Cantonment 

6,192 

60S 

Consolidated  PW 

Cantonment 

24,915 

606 

Central  Heat  Plant 

Cantonment 

30,334 

607 

Heat  Plant  Annex 

OLDtOQUieiit 

999 

615 

Roads  and  Grounds 

Cantonment 

17,351 

617 

POL  Operation 

Cantonment 

448 

618 

POL  Operation 

Cantofuneot 

621 

633 

Sewage  Treatment 

Cantonment 

2,784 

638 

Sewi^  Lagoon 

Cantonment 

742 

639 

Contact  Chamber 

Cantonment 

696 

820 

Unaoc  Pers  Hsg 

Cantooment 

16,175 

821 

Unacc  Pers  Hsg 

Cantonment 

16,175 

503 

Gym  w/o  Pool 

Cantonment 

22,430 

725 

State  SdKMl 

Cantonment 

0  (Non-Army) 

1928  &  1930 

CRTA  Con^lex 

BrdioLake 

35,061 

2013,  2019,  2026 

NWTC  Complex 

Blad:  Rapids 

39,218 

1600,  1605,  1606 

Range 

Texas  Range 

6,211 

1343,  1350,  1352 

Range 

Beales  Range 

4,968 

1419 

Range 

Mississippi  Range 

960 

TOTAL 

245,937 

Real  Proper^  Utilities 

Cat^ory 

Before 

After 

Overhead  Electric 

31.2  Miles 

23.1  Miles 

Underground  Electric 

10.7  Miles 

3.4  Miles 

Steam/Condensate  Lines 

57,000  LF 

5,700  LF 

- 

Water  Lines 

40,000  LF 

5,700  LF 

Sewer  Lines 

45,000  LF 

7,700  LF 

Utilidors 

17,600  LF 

5,550  LF 

• 
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1.1.3  |V»?nhsftf«^toct:  The  Deagn  Meneger  for  fiiis  project  is  Mr.  Ron  Codiren 
and  the  Officer’s  Representative  is  Mr.  Claiide  Vining  and  the  ACOR  is  Mrs.  Trillis  Endets.  The 

Ptrint  of  Contact  at  Fort  Gredy  is  Mr.  Mike  Murphy. 

2.0  PROJECT  CRITERIA 


2.1  Government  Fumidied  Mstenals  and  Eouiotnent: 


a.  US  Army  Coqis  of  Engineers,  Architectural  and  Engineering  InstrucUons  -  Design 

Criteria,  9  December  1991.  .  , 

b.  Energy  Conservition  Investment  Program  (ECIP)  Guidance,  dated  10  Jan  1994. 

c.  TM5-785,  Engineer  Weather  Data 

d.  AR  420-49,  Heatiog,  Energy  Selection  and  Fuel  Storage,  DistribuUon,  and  Diqrensing 
Systems. 

e.  Tri-Serwee  Military  Construction  Program  (MCP)  Index,  dated  4  January  1994. 

f.  MCACES-Gold  cost  estimating  guidance,  program  and  database,  diricettes,  and  licensing 


agreement. 


2.2  Wdd  Investigation 

a  surv^  of  the  existing  central  utiUties  and  the  buildings  to  remain  under  the  Fort  Greely 
leaUgomeat  plan.  Data  coUected  for  each  utUity  should  include,  but  not  be  limited  to  the  foUowmg: 

a-  Present  condition  and  expected  life  of  die  existing  central  distriboti(»qrstems. 

b.  Modifications  necessary  to  restrict  central  utility  service  only  to  designated  active  building 
yid  finalities. 

c.  Dati  necessary  to  dctcnninc  costs  associited  with  cemtinued 

qrstems  including  modiiicatioo  costs,  energy  costs,  and  operating  and  maintenance  (O  &  M) 

dToata  necessary  to  utility capraty  requirements  and  energy  oonsunqrtion  of  eadi 

designated  active  building. 

e.  Modifications  necessary  to  install  separate  utilities  in  individual  buildmgs  or  groups  of 
buildings. 


2.3  Analysis 

a.  Operation  of  existing  central  systems  with  only  those  essential  modifications  required  to 
serve  tiie  remaining  dedgnated  active  buildings.  This  option  will  serve  as  the  basdine  for 
Energy  Conservation  Oportunity  (ECO)  analysis. 

b.  ECO  1:  Operation  of  existing  central  systems  optimized  to  serve  the  remaining  designated 
active  buildings. 

c.  ECO  2:  Installation  of  separate  utilities  (where  practical)  to  serve  each  designated  active 
building  or  group  of  buildings. 

The  A/E  should  identify  the  logical  configuration  of  each  utility  for  each  of  the  above  options  and 
perform  Ufc  cycle  cost  analysis  (LCCA)  including  capital  costs  of  required  modifications,  energy  costs,  and  O 

&M  costs. 

Economic  analysis  should  follow  the  criteria  for  the  'Energy  Conservation  Program  (ECIP)  Guidance', 
described  in  letter  from  DAIM-FDF-U,  dated  10  Jan  1994. 
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Computer  ixx>deling  will  be  used  to  detennine  the  annual  energy  costs  for  typical  buildings.  The  results 
of  these  calculations  may  be  applied  to  buildings  which  are  similar  to  the  typical  buildings.  To  be  oooadered 
.  rimilar,  a  building  must  have  die  same  type  of  occupancy  schedule,  the  same  type  of  HVAC  system,  and  the 
same  type  of  ooostnictioa.  Modeling  ^^ill  be  performed  using  a  professi<mally  recognized  and  proven  computer 
pipgram  of  programs  that  integrate  architectural  features  with  air-conditioning,  heating,  lighting,,  and  odier 
eoergy-producing  or  consuming  systems.  These  pfograms  will  be  capable  of  simulating  the  features,  systems, 
and  diermal  loads  of  die  building  under  study.  The  simulatioa  programs  acc^itable  for  use  in  this  study  are 
listed  below.  Any  substitutes  must  be  submitted  and  approved  by  the  COR. 


A.  Building  Loads  and  System  Thermodynamics  (BLAST). 

B.  DOE2.1d 

C.  Carrier  E20  of  Hourly  Analysis  Program  (HAP) 

D.  Trane  Air-Condidoning  Economics  (TRACE). 

E.  Beacon 


3.0  INmATION  OF  WORK 

The  AE  diall  not  proceed  nor  initiate  any  work  nor  any  succeeding  design  level  of  the  woik  required  under  this 
SOW  prior  to  recript  of  award.  Any  work  done  without  being  directed  to  do  so  by  the  Contracting 
Officer/autfaorized  representadve  Aall  be  at  die  AE*s  own  ride. 


4.0  GOVERNMENT  REVIEW: 

4.1  Value  Engineering:  Not  Used. 

4.2  Review:  The  Contracting  Officer  or  his  authorized  rqiresentadve  may  fomidi  the  AE  review 
comments  on  the  data  submitted.  The  AE  dull  inooqxirate  all  acoqited  review  comments  in  die  development  of 
data  for  die  next  submittal.  The  AE  will  not  be  required  to  inc<»porate  comments  that  may  be  categorized  as 
^designer  preference.*  If  any  review  comment  requires  clarificadon  and/or  amplification  to  assure  ccunpliance, 
die  AE  shall  notify  the  Contracting  Officer  or  his  audiorized  rq^resentative  in  writing. 


5.0  TRAVEL 

Out  of  town  travel  is  anticipated  to  Fort  Greely  at  Delta  Junction,  Alaska, 


6.0  SCHEDULE  AND  SUBMITTAL  REQUIREMENTS 

Submittal  Schedule 

Pre-Final  Report  120  days  from  NTP 

Review  Conference  30  days  after  Pre-Final  submittal 

Final  Report  30  days  from  review  conference 

6.1  A  dated  submittal  letter  shall  be  provided  with  each  submittal  to  the  Contracting  Officer  with 
distribution  to  agencies  listed.  This  letter  shall  indicate  to  whom  and  the  number  of  copies  to  be  mailed  to  the 
agencies  listed  via  overnight,  hand,  or  telefax  delivery  service  by  the  AE. 

6.2  The  A/E  shall  make  direct  distribution  of  correspondence,  minutes,  report  submittals,  and 
responses  to  comments  as  indicated  by  the  following  schedule: 
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AGENCY 


Conuoander,  6th  Infantry  Division  (Light) 

ATTN;  APVR-FG-PW  (Mtiiphy) 

P.O.  Box  1289,  DelU  Junction,  AK  99737 

Commander,  6th  Infantry  Division  (Light) 

ATTN:  APVR-PW-O  (Berg) 

p»;Ming  730,  Fort  Richardson,  AK  99505-5500 

Commander,  USAED,  Mobile 
ATTN:  CESAM-B^-DM  (Battaglia) 

P.O.  Box  2288,  Mobile,  AL  36628-0001 

Commander,  USAED,  Alaslca 
ATTN:  CENPA-EN-TE-DM  (Pieoing) 

P.O.  Box  898,  Andmiage,  AK  99506-0898 

Commander,  USAED,  Alatica 
ATTN:  CENPA-CX>-FR  (Shuman) 

P.O.  Box  35066,  Fort  Wainwright,  AK  99703-0066 

Commander.  North  Pacific  Division 
ATTN:  CENPI>FE-TE  (Pinkham) 

P.O.  Box  2870,  Portland,  OR  97208-2870 

Commander,  US  Army  Logistics  Evaluation  Agency 
ATTN:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  D^t 
New  Cumberland,  PA  17070-5007 


EXECUTIVE  SUMMARIES 
REPORTS 

CORRESPONDENCE 
FIELD  NOTES 


7  7  1 


3  3  1- 


111- 


7  7  7  1* 


111- 


1  1  -  - 


1 


Commander,  US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr.  Gentil) 

20  Massadiussetts  Avenue,  NW 
Wachingtoit,  DC  20314-1000 

*  Field  Notes  submitted  in  Final  Form  at  interim  submittal 
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ENGINEERSJNa 


2750  Soutii  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONFIRMATION  NOTICE 


Confirmation  Notice  No.  1 


EMC  #1406.003 


DATE: 


11  September  1995 


PLACED  TO;  Dennis  Jones  /  Fred  Jones 

RECEIVED  FM:  Dave  Piening  /  Gary  Creviston 

REPRESENTING:  U5.  Army,  COE,  Alaska  District 

PHONE:  907/753-5609 


PROJECT:  Energy  Efficiency  Study,  Ft  Greely,  AK 

CONTRACT  NO.:  DACA01-94-D-0033,  Delivery  Order  No.  003 


NOTES 

PREPARED  BY: 


Fred  Jones, 

EMC  Engineers,  Inc. 


TIME  &  DATE  10-30  MST 

OF  TELECON:  11  September  1995 


SUBJECT: 


Clarifications  to  SOW  dated  1  August  1995 


The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  foe  decisions 
made  during  the  telephone  conversatioiL 


1.  EMC  will  submit  a  combined  report  that  includes  the  Energy  Efficiency  Studies  for  the 
Power,  Steam,  Water,  and  Sanitary  Sewer  Distribution  Systems. 

Z  EMC  will  proceed  wifii  the  study  using  the  list  of  buildings  to  remain  active  as  provided 
in  the  SOW  dated  1  August  1995.  If  this  list  is  changed  significanfly  before  the  completion 
of  the  report  and  the  results  of  the  study  are  impacted,  a  change  in  the  SOW  will  be 
issued. 


3.  EMC  win  use  the  distribution  list  fiom  the  original  SOW  dated  1  August  1994. 
Commander  Pinkham  will  receive  one  copy  of  the  report 

4.  EMC  will  provide  23  copies  each  of  the  Pre-Final  and  Final  reports. 

5.  EMC  will  address  the  fact  that  the  base  will  not  begin  downsizing  imtil  1997  and  the 
downsizing  will  continue  through  2000.  The  interim  period  between  1995  and  1997  will 
be  discussed  in  the  power  distribution  section  of  foe  study. 


A-20 


Confirmation  Notice  No.  1 
11  September  1995 
Page  2  of  2 


6.  EMC  will  include  the  cost  of  having  GVEA  provide  electric  service  to  the  buildings  that 
will  remain  after  the  downsizing. 

7.  The  submittal  schedule  will  be  the  same  as  diown  in  Section  6.0,  Page  T>A  of  the  SOW 
dated  1  August  1995.  For  die  sake  of  clarity,  fliat  schedule  is  as  follows: 


Submittal 
Pre-Final  Report 
Review  Conference 
Final  Report 


Schedule 

120  days  from  NTP 

30  days  after  Pre-Final  Submittal 

30  days  from  review  conference 


/oic 

Action  Required:  Issue  Notice  to  Proceed. 

cc  Dennis  Jones 
File 

tfai^  portion  of  this  Ccmfuination  Notice  is  incorrect;  please  notify  us  immediatdy.  If  correspoitdenoe  is  not  received  to 
the  ooniiaiy  within  14  days,  it  will  be  assumed  that  the  decisions,  oonduskms,  and  status  outlined  in  titis  Ctmfinnaticm 
Notice  are  correct 
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2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONFIRMATION  NOTICE 


Confirmation  Notice  No.  2  EMC  #1406.003 

12  September  1995 

Dennis  Jones 
Dave  Piening 

US.  Army,  COE,  Alaska  District 
907/753-5609 

Energy  Efficiency  Study,  Ft  Greely,  AK 
DACA01-94-D-0033,  Delivery  Order  No.  003 

Fred  Jones, 

EMC  Engineers,  Inc. 

16:45  MST 
12  September  1995 

Clarifications  to  Confirmation  Notice  No.  1 

The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  during  the  telephone  conversation. 

1.  EMC  will  submit  two  separate  reports  for  the  Energy  Efficiency  Study  for  Fort  Gredy 
Alaska.  One  report  will  be  entitl^  "Energy  Efficiency  Study  (Power  Distribution),  Fort 
Greely,  Alaska.  The  other  report  will  be  entitled  "Energy  Efficiency  Study  (Steam,  Water, 
Sanitary  Sewer),  Fort  Greely,  Alaska. 


DATE- 

PLACED  TO: 
RECEIVED  FM: 
REPRESENTING: 
PHONE: 

PROJECT: 
CONTRACT  NO.: 

NOTES 

PREPARED  BY: 

TIME  &  DATE 
OFTELECON: 

SUBJECT: 


/oic 

Action  Required:  Issue  Notice  to  Proceed. 

cc:  Dennis  Jones 
Bill  Center 
File 

If  any  portion  of  this  Osnfirmation  Notice  is  incorrect,  please  notily  us  immediately.  If  correspondence  is  not  received  to 
die  contrary  within  14  days,  it  will  be  assumed  diat  die  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct 
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2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 


CONFIRMATION  NOTICE 


Confirmation  Notice  No.  3  EMC  #1406.003 

date  8  December  1995 

PLACED  TO:  Dave  Piening 

RECEIVED  FM:  Fred  Jones 

REPRESENTING:  U5.  Army,  COE  Alaska  District 
PHONE  907/753-5609 

PROJECT:  Energy  Efficiency  Study,  Ft  GreeIy,AK 

CONTRACT  NO.:  DACA01-94-D-0033,  Delhray  Order  No.  003 

NOTES  Fred  Jones, 

PREPARED  BY:  EMC  Engineers,  Inc. 

TIME  &  DATE  Apptoxnnat^llKWMST 

OFTELECON:  6  December  1995 

SUBJECT:  GVEA  Letter 

The  following  is  a  summary  of  the  items  discnissed,  the  comments  made,  and  flie  decisions 
made  during  the  telephone  conversatiorL 

1.  The  letter  to  GVEA  prepared  by  EMC  for  the  purpose  of  ascertaining  their  interest  in 
supplying  electricity  directly  to  die  rernaining  buildings  at  Fort  Gredy  after  the 

realignment  has  been  forwarded  to  the  appropriate  contracts  people  for  di^xisition.  It  is 
likely  that  an  answer  on  this  issue  will  not  be  back  before  the  power  distribution  rqxjrt 
submittal  is  due.  If  that  is  die  case,  the  issue  wfll  be  mentioned  in  the  report  only  to  the 

extent  diat  it  is  another  avenue  that  is  being  investigated. 

Z  It  has  not  been  determined  yet  whether  the  review  meeting  will  be  held  in  Delta  Junction 
or  Anchorage.  Will  confirm  later. 

/oic 

Action  Required:  Issue  Notice  to  Proceed. 

cc.  Fred  Jones 
Dennis  Jones 
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Confirmation  Notice  No.  3 
8  December  1995 

Page  2  of  2 

Doug  Gray 
File 

If  any  portion  of  this  Confirmation  Notice  is  irurorrect,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  cxmtrary  within  14  days,  it  will  be  assumed  that  the  dedsioits,  conclusions,  and  status  outlined  in  tius  Confirmation 
Notice  are  correct 


V 
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2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 

rONFIRMATION  NOTICE 


Confirmation  Notice  No.  4  EMC  #1406-003 

DATE:  18  March  1996 

PROJECT:  Energy  Efficiency  Study  Steam.,  Water  and  Sewer  Systems 

CONTRACT  NO.:  DACA01-94-D-0033,  Delivery  Order  No.  003 


NOTES  Dennis  Jones 

PREPARED  BY:  EMC  Engineers,  Inc. 

DATE  OF 

MEETING:  February  23, 1996 


PLACE  OF 
MEETING: 


SUBJECT: 


U.S.  Army  Corps  of  Engineers,  Alaska  District 
Anchorage,  Alaska 

Preliminary  Report  Review  Meeting,  U.S.  Army  Corps  of  Engineers 
Alaska  District,  Anchorage,  Alaska 


ATTENDEES:  Dave  Piening,  COE  Anchorage,  AK 

Paul  Knoff,  COE  Anchorage,  AK 
Mike  Murphy,  Ft.  Greely,  AK 
George  Pursey,  Fort  Greely,  AK 
Fred  Jones,  EMC  Denver,  CO 
Dennis  Jones,  EMC  Denver,  CO 


The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  during  the  meeting. 

RFVTEW  COMMENTS 

Robert S.  Woodruff  ^  i. 

1.  COMMENT:  General;  Although  the  study  is  based  around  energy  savings  me  fact  that 

the  fire  protection  water  supply  is  being  turned  off  along  with  the  fact  that  unheated 
buildings  deteriorate  in  just  two  years  would  seem  more  important  that  the  energy 
savings  involved.  This  should  be  emphasized  in  the  final  report. 

RESPONSE:  The  Executive  Sxumnary  and  Section  7  will  be  modified  to  emphasize 
these  facts. 
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2.  COMMENT:  Page  2-4;  The  method  used  to  calculate  the  amount  of  energy  used  for 
domestic  hot  water  assumes  that  there  is  no  heating  load  in  July.  Is  this  true? 
RESPONSE:  No,  July  heating  loads  for  the  Fort  were  extrapolated  from  computer 
simulations  at  the  school.  The  text  on  page  2-4  will  be  modified  to  explain  more  clearly. 

3.  COMMENT:  Excellent  study  and  report.  The  material  was  presented  in  a  logical  and 
understandable  manner. 

RESPONSE:  Thank  You. 

Mike  Murphy 

1.  COMMENT:  Executive  Summary  Recommendations;  The  method  of  water  circulation 
of  freeze  protection  is  likely  to  fail  due  to  frozen  water  pipes. 

RESPONSE:  The  more  reliable  alternative  of  water  circulation  with  water  heating  and 
pipe  insulation  will  be  recommended. 

2.  COMMENT:  Report  1.1  Autiiority  for  Study;  Is  the  third  sentence  a  correct  portrayal 
of  events  or  does  it  need  to  be  re-phrased? 

RESPONSE:  This  paragraph  will  be  rephrased  to  correctly  identify  the  authority  for 
the  study. 

3.  COMMENT:  Report  1.3  Scope  of  Work-Table  1-1;  Gym  with  pool  is  27430  s.f.;  725 
(school)  is  54,604  s.f.  Add  612-Tank  Mamtenance-Containment-s.f.  18681,  Add  658- 
Temp.  Motor  Pool-Containment-s.f.  25,425,  Add  625-Pump  House-Containment-s.f.  293 
Note:  612, 658, 625  are  served  by  central  utilities.  The  tot^  square  footage  served  by 
central  utilities  is  the  relevant  number  for  this  study. 

RESPONSE:  Building  areas  will  be  corrected  as  indicated. 

4.  COMMENT:  Report  2.1.1  Etescription/CentrzJ  South  Heating  System;  Two  of  the 
original  three  19^  Boilers  were  replaced  in  1993.  One  original  boiler  remains  in  service 
system  operates  at  120  PSIG 

RESPONSE:  Paragraph  be  corrected. 

5.  COMMENT:  Report  2.1  Figure  2-1  Utlidor  System;  Add  Bldgs.  612, 658,  &  625  as 
"Active  Buildings" 

RESPONSE:  Figure  will  be  corrected. 

6.  COMMENT:  Report  2.1.3  Energy  Consumption/Space  Heating;  If  current  space 
heating  requirements  is  used  in  tiiis  simulation,  the  school  floor  area  should  be 
corrected  for  50,228  to  54,604  s.f.  (8%  difference). 

RESPONSE:  School  floor  area  will  be  corrected. 
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7.  COMMENT:  Report  2.2.1  Description/Central  Water  System-second  paragraph;  One 
other  well  for  supplementing  water  supply-not  four,  well  depth  vary  from  270'  to  400'. 
Water  table  200'+. 

RESPONSE;  Paragraph  will  be  corrected. 

8.  COMMENT:  Report  2.3.1  Description/ Central  Sewer  System-Third  paragraph;  A) 

The  disinfecting  chamber  and  the  chlorinating  facility  are  the  same.  B)  The  two  effluent 
pumps  run  3  to  4  hours/day  each. 

RESPONSE:  Section  will  be  corrected. 

9.  COMMENT:  Report  2.3.2  Energy  Consumption;  No  stirrers  in  the  system. 
RESPONSE:  Stirrers  will  be  dropped  from  text. 

10.  COMMENT:  Report  3.4  Table  3-3:  Total  water  cost  all  three  options  is  $47,155. 
RESPONSE:  Domestic  water  use  and  cost  would  remain  constant  because  there  is  no 
one  in  the  abandoned  buildings  to  use  water  whether  they  are  heated  or  not. 

11.  COMMENT:  Report  4.1.1  Distribution  Heating  Systems-description;  Change  the  two 
boilers  each  sized  at  60%  of  peak  demand  at  each  building  to  two  boilers  ea^  sized  at 
100%  of  peak  demand.  This  changes  the  required  boiler  capacity  listed  in  Table  4-1. 
(Capacity  looks  low  even  for  60%) 

RESPONSE:  Text  and  cost  estimate  will  be  modified  to  reflect  boilers  sized  at  100%. 

12.  COMMENT;  Report  4.2.1  Distributed  Water  Systems-Description;  Wells  drilled  to  250 
feet  will  work;  water  table  is  at  180'  to  200'+ 

RESPONSE:  Text  and  cost  estimate  will  be  modified. 

13.  COMMENT:  Report  4.6  Implementation  Costs-Table  4-4;  A)  Cost  Shown  for 
distributed  steam  boilers'  is  too  low-per  Appendix  F,  the  $376,039  is  total  of  boilers  in 
seven  buildings,  (or  is  it  two?)  one  each  and  assumed  to  be  sized  at  60%  of  peak 
demand.  Need  two  boilers  each  sized  at  100%  at  each  building.  Add  boilers  for  612  & 
658.  Also  501.  B)  Cost  shown  for  "Boiler  Fuel  Systems"  is  too  low-installed  cost  for 
5000  gal.  UST  at  Ft.  Greely  is  $40,000.  Installed  cost  for  1000  gal.  UST  at  Ft.  Greely  is 
$21/)00.  Ft  Greely  DPW  would  probably  install  5000  gallon  UST  at  most  buildings, 
maybe  two  at  725  (school). 

RESPONSE:  See  Comment  11  above.  Suggested  costs  for  fuel  tanks  will  be  used.  Fuel 
tank  sizes  will  be  re-evaluated. 
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14.  COMMENT:  Report  4.1.1  Distributed  Heating  Systems-Description;  The  Annual 
Energy  Cost  for  Fuel  Oil  in  Table  4-1  is  Based  on  $0.73 /gallon.  That's  what  we  pay 
when  we  piu-chase  2  million  gallons  per  year.  Expect  a  price  increase  (say  20%)  if,  after 
brae,  we  purchase  200,000  gallons  per  year. 

RESPONSE:  Fuel  prices  for  distributed  options  will  be  increased  by  20%. 


15.  COMMENT:  Report  5.1  Mixed  Utility  Systems-General;  Any  scenario  that  considers 
retaining  portions  of  existing  central  utilities  has  to  factor  in  the  costs  associated  with 
working  in  utilidors  containing  asbestos  pipe  installation. 

RESPONSE:  Cost  of  working  in  an  asbestos  environment  for  pipe  insulation  and 
distributed  boiler  coimection  will  be  added  to  the  cost  estimate. 

16.  COMMENT:  Report  5.3  Mixed  Utility  Systems-General/Freeze  Protection  Options; 

The  study  concludes  that  the  water  system  should  remain  centralized  based  on  the 
economics  presented  in  Table  5-1.  The  study  then  presents  freeze  protection  methods 
and  chooses  combinations  of  circulation  flow  to  drain,  utilizing  the  existing  system.  The 
plan  is  the  assumption  of  100%  reliability  of  the  circulation.  The  only  viable  option  to 
consider  involves  heating  the  water,  insulating  the  pipes,  then  drevdate  to  drain.  Even 
wifii  this  option,  flow  must  be  maintained. 

RESPONSE:  The  report  will  be  modified  to  use  the  option  recommended  above  which 
is  the  most  reliable. 

17.  COMMENT:  Report  5.2  Freeze  Protection  of  Central  Water  Systems;  Verify  (identify 
the  studies)  that  water  flowing  in  a  pipe  will  not  form  ice  above  a  water  temperature  of 
22-24°F  I  believe  this  is  a  standing  matter  case,  not  flowing  water,  and  lasts  only  a  short 
period  of  time. 

RESPONSE:  The  soture  of  this  analysis  will  be  referenced. 

18.  COMMENT:  Report  6.2  LCCA  Results;  The  option  with  the  least  life  cycle  cost  will 
probably  change.  The  option  presented  does  not  include  costs  of  thawing  lines  and 
repairing  pipes  due  to  failxxre  of  circulation  flow. 

RESPONSE:  See  comment  16  above.  It  was  agreed  that  the  cost  of  thawing  and 
repairing  pipe  should  not  be  included  for  the  new  recommended  option. 


19.  COMMENT:  Report  6.2  LCCA  Results-Table  6-1;  The  investment  costs  shown  for 
"Distributed  Steam  Boilers"  "Boiler  Fuel  Systems"  and  "Water  Pipe  Insulation"  appear 
to  be  too  low. 

RESPONSE:  We  will  modify  cost  estimate  as  per  comments  11, 12, 13,  and  15. 
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20.  COMMENT:  Report  7.2  Recommendations;  The  recommended  option  is  not 
acceptable  unless  100%  reliability  of  circulation  flow  is  assured. 

RESPONSE:  This  recommendation  will  be  changed.  See  comment  16. 

VERBAL  COMMENTS 

1.  A  distributed  boiler  will  also  be  required  to  heat  Building  606,  the  power  plant,  where 
the  water  system  is  located. 

2.  The  utility  staff  recommended  should  be  raised  form  2  to  4  people. 

3.  The  burdened  labor  rate  should  be  $35.00  per  hour. 

4.  The  statement  regarding  building  deterioration  should  be  removed.  This  deterioration 
process  is  currently  not  understood  and  is  being  studied. 


v:\1406.003\admm\ot-crspd\corif4.doc 


This  meeting  was  adjourned. 


cc: 

If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not 
received  to  ti\e  contrary  within  14  days,  it  will  be  assiuned  that  the  decisions,  conclusions,  and  status  outlined  in 
this  Confirmation  Notice  are  correct. 
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STEAM  SYSTEM  SUMMARY 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


buildings  in  use,  heated  to  buildings  heated  to  45F 
70F 


1,256,172  s 


Os 


ABANDONED  BUILDINGS  UNHEATED  BUILDINGS 


Centra!  utilities:  abandons 
buildings  unheated 


PIPING  ABANDONED 

DISTRIBUTED  BOILERS 

Central  utilities;  abandoned 
buildings  unheated  and 
selected  steam  piping 
abandoned 

Distributed  boilers: 
abandoned  buildings 
unheated 

Total  Area  (SF) 


998,796  sf 


1,256,172  s 


1,256,172  s 


122,170  mbtu 


Steam  for  domestic  water 
heating  (mbtu) 


Steam  for  deaerator  (mbtu) 


Steam  pipe  loss  (mbtu) 


122,170  mbtu 


26,486  mbtu 


19,085  mbtu 


23,109  mbtu 


190,850  mbtu 


23,407  mbtu 


45,432  mbtu 


68,839  mbtu 


5,427  mbtu 


9,737  mbtu 


23,109  mbtu 


107,112  mbtu 


23.407  mbtu 


23,407  mbtu 


5,427  mbtu 


5,194  mbtu 


23,109  mbtu 


57,137  mbtu 


23,407  mbtu 


23,407  mbtui 


5,427  mbtu 


3,842  mbtu 


9,589  mbtu  I 


42,265  mbtu 


15,693  mbtu 


15,693  mbt 


3,638  mbtu 


Ombtu 


Ombtu 


Boiler  fuel  oil  usage  (gal) 


Boiler  electrical  usage  (kwh) 


1.791,484  gal 


466,502  kwh 


1.005,444  gall 


536,336  gall 


332,179  kwh 


396.735  gal 


332,179  kwh 


181,466  gal 


159.362  kwh 


1 W  iTinf:il  iTf 

$1,307,783 

$733,974 

$391,525 

$289,617 

$132,470 

[Annual  electrical  cost  | 

$39,576 

$27,467 

$26,462 

$26,462 

$12,695 

$1,347,360 

$761,441 

$417,987 

$316,079 

$145,165 

$1,400,000 
$1,200,000 
$1,000,000 

S  $800,000 

2 

O  $600,000 

$400,000 
$200,000 
$0 
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BUILDING  BUILDING 

NUMBER  DESCRIPTION 

SOFT 

501 

POST  HQ 

19,095 

503 

GYMNASIUM 

27,430 

504 

FIRE  STATION 

6,192 

605 

CONSOLIDATED  PW 

24,915 

606 

CENTRAL  HEATING  PIAU 

31,333 

612 

TANK  MAINTENANCE 

18,681 

615 

ROADS  AND  GROUNDS 

17,351 

658 

TEMP  MOTOR  POOL 

25,425 

725 

SCHOOL 

54,604 

820 

HOUSING  UNIT 

16,175 

821 

HOUSING  UNIT 

16,175 

TOTAL:  REMAINING 
BUILDINGS 

257,376  sf 

T6Tal:  Existing  area 

FROM  *Steam  Pipe  Study' 

1,256.172  sf 
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Area  of  Ft  Greely  school: 

54,604  SF 

Steam  pressure: 

55  psig 

Area  of  Ft  Greely  served  by  steam  plant  (baseline): 

1,256,172  SF 

Latent  heat  of  evaporation: 

907.8  btu/lb 

Area  of  Ft  Greely  active  buildings  served  by  steam  plant: 

257,376  SF 

Fuel  oil  cost 

0.73  $/gal 

Area  of  Ft  Greely  abandoned  buildings  served  by  steam  plant 

998,796  SF 

Electrical  rate  charge: 

0.0711  $/kwh 

Electrical  demand  charge: 

6.25  $/kwh 

Manpower  cost 

40  $/hr 

1  STEAM  FOR  HEATING  FROM  METERED  FUEL  OIL  USAGE!  I 

MONTH 

OIL  USAGE 

ELEC  GEN 

BOILER 

STEAM 

STEAM  FOR 

STEAM  FOR 

STEAM 

STEAM  FOR 

FUELOIL 

USAGE 

FUELOIL 

PRODUCTION 

DOM.  WATER 

DEAERATOR 

PIPE  LOSS 

HEATING 

COST 

Aug  '94  to 

(corrected) 

USAGE 

Jur95 

(gal) 

(gal) 

(gal) 

(mbtu  at  lOOpsi) 

(mtbu) 

(mbtu) 

(mbtu) 

(mbtu) 

(S) 

Aug 

83,045 

-722 

82,323 

8,770 

-2,207 

-877 

-1,926 

3,760 

60.096 

Sep 

119.527 

-1,313 

118,214 

12,594 

-2,207 

-1,259 

-1,926 

7,201 

86,296 

Oct 

157,732 

-2,346 

155,386 

16,554 

-2,207 

-1,655 

-1,926 

10,765 

113,432 

Nov 

214,447 

-8,147 

206,300 

21,978 

-2,207 

-2,198 

-1,926 

15,647 

150.599 

Dec 

239.799 

-16,701 

223,098 

23,767 

-2,207 

-2,377 

-1,926 

17,257 

162,862 

Jan 

230,947 

-17,054 

213,893 

22,786 

-2,207 

-2,279 

-1,926 

16,375 

156,142 

Feb 

208,500 

-12,999 

195,501 

20,827 

-2,207 

-2,083 

-1,926 

14,611 

142,716 

Mar 

216,410 

-6,175 

210,235 

22,397 

-2,207 

-2,240 

-1,926 

16.024 

153,472 

Apr 

123,238 

-1,682 

121.556 

12,950 

-2,207 

-1,295 

-1,926 

7,522 

88,736 

May 

107,588 

-1,519 

106,069 

11,300 

-2,207 

-1,130 

-1,926 

6,037 

77,430 

Jun 

84.352 

-951 

83,401 

8,885 

-2.207 

-888 

-1,926 

3,863 

60,883 

Jul 

76,730 

-1,222 

75,508 

8,044 

-2,207 

-804 

-1,926 

3,107 

55,121 

TOTALS 

1,862,315 

-70,831 

1,791,484 

190,850 

-26,486 

-19,085 

-23,109 

122,170 

$1,307,783 

JvS 


CALCULATE  STEAM  FOR  HEATING 

[  CALCULATE  STEAM  PIPE  LOSS  ] 

OIL  USAGE  (corrected)  (gal)  (Data  from  Ft  Greely) 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study') 

subtract  (-)  ELEC  GEN  USAGE  (gal)  (Data  from  Ft  Greely) 

divide  {/) 

12  months  per  year 

equal  (=)  BOILER  FUEL  OIL  USAGE  (gal) 

equal  (=) 

-1,926  mbtu  (STEAM  PIPE  LOSS) 

multiply  (x)  134,510  btu/gal  (High  Heat  Value) 

1  CALCULATE  STEAM  FOR  DOMESTIC  WATER  PER  MONTH  | 

multiply  (x)  792  (boiler  efficiency) 

8,044  mbtu  (STEAM  PRODUCTION  in  July) 

divide  (/)  1,000,000  btu/mbtu 

subtract  (-) 

3,107  mbtu  (STEAM  FOR  HEATING  (calculated)  In  July) 

equal  (=)  STEAM  PRODUCTION  (mbtu) 

subtract  (•) 

804  mbtu  (STEAM  FOR  DEAERATOR  in  July) 

subtract  {-}  STEAM  FOR  DOM.  WATER  (mbtu)  (Calculated  this  sheet) 

subtract  (-} 

1,926  mbtu  (STEAM  PIPE  LOSS  in  July) 

subtract  (-)  STEAM  FOR  DEAERATOR  (mbtu)  (Calculated  this  sheet) 

equal  (=) 

2,207  mbtu  (STEAM  FOR  DOM.  WATER  per  month) 

subtract  (-)  STEAM  PIPE  LOSS  (mbtu) 

CALCULATE  HEAT  LOSS  PER  SQUARE  FOOT  | 

equal  {=)  STEAM  FOR  HEATING  (mbtu) 

4,966  mbtu  (HEATING  (SCHOOL)  per  year) 

divide 

54,604  SF  (area  of  school) 

CALCULATE  FUEL  OIL  COST 

equal  (=) 

0.091  mbtu/SF 

BOILER  FUEL  OIL  USAGE  (gal) 

CALCUUTE  STEAM  FOR  DEAERATOR 

multiply  (X)  0.73  FUEL  OIL  PRICE  ($/gal) 

STEAM  PRODUCTION  (mbtu) 

equal  (=)  FUEL  OIL  COST($) 

multiply  (x) 

10% 

1 - - - — - 

equal  (=)  STEAM  FOR  DEAERATOR  (mbtu) 

FUEL  OIL  COST 


MONTH 


i 

L 
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FUEL  OIL  COST 

^ABANDONED  BUILDINGS  HEATED  TO  45F) 


#1406.003 
Ft,  Greely  Utility  Study 
3/15/96 
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Area  of  FI  Greely  school: 

Area  of  FL  Greely  served  by  steam  plant  (baseline): 

Area  of  Ft.  Greely  active  buildings  served  by  steam  plant: 

Area  of  Ft.  Greely  abandoned  buildings  served  by  steam  plant: 


54,604 

1,256,172 

257,376 

998,796 


STEAM  PRODUCTION  fCALCULATEDl 


MONTH 

HEATING 

HEATING 

HEATING 

STEAM 

STEAM 

STEAM 

STEAM 

BOILER 

FUELOIL 

Aug  '94  to 

(SCHOOL45F) 

(ABANDONED) 

(ACTIVE) 

FOR  DOM. 

FOR 

PIPE 

PRODUCTION 

FUELOIL 

COST 

Jul’95 

WATER 

DEAERATOR 

LOSS 

USAGE 

(mbtu) 

(mbtu) 

(mbtu) 

(mtbu) 

(mbtu) 

(mbtu) 

(mbtu) 

(gal) 

($) 

Aug 

3.40 

62 

669 

452 

311 

1,926 

3,420 

32,101 

23,433 

Sep 

30.31 

554 

1,018 

452 

395 

1,926 

4,345 

40,786 

29,774 

Oct 

157.46 

2,880 

1,855 

452 

711 

1,926 

7,824 

73,444 

53,614 

Nov 

319.66 

5,847 

2,659 

452 

1,088 

1,926 

11,973 

112,387 

82,042 

Dec 

470.00 

8,597 

3.419 

452 

1,439 

1,926 

15,834 

148,629 

108,499 

Jan 

501.70 

9,177 

3,638 

452 

1,519 

1,926 

16,712 

156,870 

114,515 

Feb 

398.05 

7,281 

2,982 

452 

1,264 

1,926 

13,905 

130,523 

95,282 

Mar 

340.07 

6,220 

2,726 

452 

1,132 

1,926 

12,456 

116,926 

85,356 

Apr 

191.74 

3,507 

1,910 

452 

779 

1,926 

8,574 

80,487 

58,755 

May 

57.70 

1,056 

1,139 

452 

457 

1,926 

5,030 

47,214 

34,466 

Jun 

11.23 

205 

757 

452 

334 

,  .1 

1,926 

3,674 

34,492 

25,179 

Jul 

2.44 

45 

637 

452 

306 

1,926 

3,365 

31,587 

23,059 

TOTALS 

2,483.75 

45,432 

2'3,407 

5,427; 

9,737 

23,109 

107,112 

1,005,444 

$733,974 

CALCULATE  BOILER  FUEL  OIL  USAGE 


CALCULATE  STEAM  FOR  DOMESTIC  WATER 


HEATING  (SCHOOL  45F)  (mbtu)  (Calculated) 
divide  (0  Area  Of  school  (SF) 
multiply  (x)  Area  of  abandoned  (SF) 
equal  {=)  HEATING  (ABANDONED)  (mbtu) 
add  {*)  HEATING  (MODIFIED)  (mbtu) 
add  {*)  STEAM  FOR  DOM.  WATER  (mbtu) 
add  (+)  STEAM  FOR  DEAERATOR  (mbtu) 
add(+)  STEAM  PIPE  LOSS  (mbtu) 
equal  (=)  STEAM  PRODUCTION  (mbtu) 
multiply  (x)  1 ,000,000  btu/mbtu 
divide  (/)  134,510  btu/gal  (High  Heat  Value) 
divide  {/)  .792  (boiler  efficiency) 
equal  (=)  BOILER  FUEL  OIL  USAGE  (gal) 


STEAM  FOR  DOM.  WATER  [complex]  (mbtu) 
divide  (/)  Area  of  school  (SF) 
multiply  (x)  Area  of  modified  (SF) 
equal  (=}  STEAM  FOR  DOM.  WATER  [modified]  (mbtu) 


CALCULATE  STEAM  PIPE  LOSS 

divide  {!) 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study’) 

12  months  per  year 

equal  (=) 

-1,926  mbtu  (STEAM  PIPE  LOSS) 

CALCULATE  STEAM  FOR  DEAERATTOR 

CALCULATE  FUEL  OIL  COST 

BOILER  FUELOIL  USAGE  (gal) 

multiply  (x) 

0,73  FUEL  OIL  PRICE  ($/gal) 

equal  {-) 

FUEL  OIL  COST  {$) 

HEATING  (ABANDONED)  (mbtu) 
add(+)  HEATING  (MODIFIED)  (mbtu) 
add  (+}  STEAM  FOR  DOM.  WATER  (mbtu) 
add  (+)  STEAM  PIPE  LOSS  (mbtu) 
equal  (=)  Steam  usage  (mbtu) 
multiply  (x)  10%,  Industry  standard 
equal  {=)  STEAM  FOR  DEAERATOR  (mbtu) 


<n 

cc 


o 

a 


$200,000  -r- 

$175,000  I 
$150,000  ^ 
$125,000 
$100,000 
$75,000 
$50,000  I 
$25,000  I 
$0 


FUEL  OIL  COST 


MONTH 
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EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver.  Co  80227 


FUEL  OIL  COST 

^ABANDONED  BUILDINGS  UNHEATED) 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


Area  of  Ft.  Greely  school:  o4,6U4  . 

Area  of  Ft.  Greely  served  by  steam  plant  (baseline):  1 ,256,172  I 

Area  of  Ft.  Greely  active  buildings  served  by  steam  plant:  257 ,376  I 

Area  of  Ft.  Greely  abandoned  buildings  served  by  steam  plant:  998,796  I 

I  STEAM  PRODUCTION  [CALCULAtId 


MONTH 

Aug  '94  tc 
Jul  '95 


I 


HEATING 

(SCHOOL) 

(mbtu) 


141.88 


215.90 


393.50 


564.18 


725.41 


771.73 


632.60 


578.26 


405.14 


241.65 


160.63 


135.04 


4,966 


HEATING 

(ACTIVE) 

(mbtu) 


669 


1,018 


1,855 


2,659 


3,419 


3,638 


2.982 


2,726 


1,910 


1,139 


757 


637 


23,407 


STEAM 

FOR 

DEAERATOR 

(mbtu) 


305 


STEAM 

PIPE 

LOSS 

(mbtu) 


1,926 


STEAM 

PRODUCTION 


CALCULATE  BOILER  FUEL  OIL  USAGE 


HEATING  (SCHOOL)  (mbtu)  [Calculated] 
dwide  (/)  Area  of  school  (SF) 
mult^iy  (x)  Area  of  modified  (SF) 
equal  (=)  HEATING  (MODIFIED)  (mbtu) 
add  W  STEAM  FOR  DOM.  WATER  (mbtu) 
add  W  STEAM  FOR  DEAERATOR  (mbtu) 
add  (♦}  STEAM  PIPE  LOSS  (mbtu) 
equal  (=)  STEAM  PRODUCTION  (mbtu) 
multiply  (X)  1,000,000  btu/mbtu 
divide  {/)  134,510  btu/gal  (High  Heat  Value) 
divide  (/)  .792  (boiler  efficiency) 

equal  (=)  BOILER  FUEL  OIL  USAGE  (gal) _ 

CALCULATE  FUEL  OIL  COST 


BOILER  FUEL  OIL  USAGE  (gal) 
multiply  (X)  0.73  FUEL  OIL  PRICE  ($/gal) 

equal  {=)  FUEL  OIL  COST  ($) 

CALCULATE  STEAM  PIPE  LOSS 


-23,109  mbtu  (pipe  loss  per  year) 
divide  (/)  12  months  per  year 

equal  (=)  -1 ,926  mbtu  (STEAM  PIPE  LOSS) 


i  $200,000  j- 

I  $175,000  - 

j  $150,000  - 

g  $125,000  -- 

3  $100,000  - 

g  $75,000  - 

$50,000  -- 
$25,000  - 
$0  - 


BOILER 

FUELOIL 

USAGE 

(gal) 


31,459 


35,061 


43,705 


52,012 


59,859 


62,114 


55,342 


52,698 


44,272 


36,315 


32,372 


31,126 


536,336 


FUELOIL 

COST 


STEAM  FOR  HEATING 
/COMPLEX) 
rCALCULATEDI 
HEATING  HEATING 
(SCHOOL)  (COMPLEX) 


22,722 


$391,525 


CALCULATE  STEAM  FOR  DOMESTIC  WATER 


STEAM  FOR  DOM.  WATER  (complex)  (mbtu) 
divide  (/)  Area  Of  complex  (SF) 
multiply  (x)  Area  of  modified  (SF) 
equal  (=)  STEAM  FOR  DOM.  WATER  (modified)  (mbtu) 


CALCULATE  STEAM  FOR  HEATING  /COMPLEX 


(mbtu) 
141.88  ‘ 
215.90  ” 
393.50  ' 
564.18  ' 
725.41  " 
771.73  ' 
632.60  ' 
578.26  " 
405.14  ' 
241.65  ' 
160.63  ‘ 
135.04  ■ 
4W 


(mbtu) 

3^264 

4,967 

9,052 

12,979 

16,688 

17,754 

14,553 

13,303 

9,320 

5,559 

3,695 

3,107 

nUA2 


n 

HEATING  (SCHOOL)  (mbtu)  (Calculated) 
divide  (/)  Area  of  school  (SF) 
iuitipty  (X)  Area  of  complex  (SF) 
equal  (=)  HEATING  (COMPLEX)  (mbtu) 

CALCUUTE  MEASURED  TO  CALCULATED  RATIO 

122,170  STEAM  FOR  HEATING  (complex)  (mbtu)  [Measured] 
divide  (/)  114,242  HEATING  (COMPLEX)  (mbtu)  [Calculated) 

equal  (=)  1 .07  Ratio  of  calculated  steam  for  heating  to  measured 

CALCULATE  STEAM  USED  FOR  DEAERATOR 

HEATING  (MODIFIED)  (mbtu) 
add  (♦)  STEAM  FOR  DOM.  WATER  (mbtu) 
addH  STEAM  PIPE  LOSS  (mbtu) 
equal  (=)  Steam  usage  (mbtu) 
multiply  (X)  10%,  Industry  standard 
equal  {=)  STEAM  FOR  DEAERATOR  (mbtu) 


FUEL  OIL  COST 


O 


MONTH 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


FUEL  OIL  COST 

(ABANDONED  BUILDINGS  UNHEATED. 
SELECTED  STEAM  PIPING  ABANDONED) 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


Area  of  Ft  Greely  school: 

Area  of  Ft  Greely  served  by  steam  plant  (baseline); 

Area  of  Ft  Greely  active  buildings  served  by  steam  plant: 

Area  of  Ft  Greely  abandoned  buildings  served  by  steam  plant: 


54,604  S 
1,256,172  J 
257,376  5 
998,796  S 


STEAM  PRODUCTION  rCALCULATEDI 


MONTH 

HEATING 

HEATING 

STEAM 

STEAM 

STEAM 

STEAM 

BOILER 

FUELOIL 

Aug  '94  to 

(SCHOOL) 

(ACTIVE) 

FOR  DOM. 

FOR 

PIPE 

PRODUCTION 

FUELOIL 

COST 

Jul'95 

WATER 

DEAERATOR 

LOSS 

USAGE 

(mbtu) 

(mbtu) 

(mtbu) 

(mbtu) 

(mbtu) 

(mbtu) 

(gal) 

($) 

August 

141.88 

669 

452 

192 

799 

2,112 

19,826 

14,473 

September 

215.90 

1,018 

452 

227 

799 

2,496 

23,428 

17,103 

'October 

393.50 

1,855 

452 

311 

799 

3,417 

32,072 

23,412 

November 

564.18 

2,659 

452 

391 

799 

4.302 

40,379 

29,477 

December 

725.41 

3,419 

452 

467 

799 

5,138 

48,226 

35,205 

January 

771.73 

3,638 

452 

489 

799 

5,378 

50,480 

36,851 

February 

632.60 

2,982 

452 

423 

799 

4,656 

43,709 

31,908 

March 

578.26 

2,726 

452 

398 

799 

4,375 

41,064 

29,977 

April 

405.14 

1,910 

452 

316 

799 

3.477 

32,638 

23,826 

May 

241.65 

1,139 

452 

239 

799 

2,629 

24,682 

18,018 

June 

160.63 

757 

452 

201 

799 

2,209 

20,738 

15,139 

July 

135.04 

637 

452 

189 

799 

2,077 

19,493 

14,230 

TOTALS 

4,966 

23,407 

5,427 

3,842 

9,589 

42,265 

396,735 

$289,6171 

divide  (/) 
multiply  (x) 
equal  {=) 
add  (4) 

add  (4) 

add  (4) 

equal  {=) 
multiply  (x) 
divide  (/) 
divide  {/) 
equal  (=) 


multiply  (x) 
equal  (=) 


CALCULATE  BOILER  FUEL  OIL  USAGE 

HEATING  (SCHOOL)  (mbtu)  [Calculated] 

Area  of  school  (SF) 

Area  of  modified  (SF) 

HEATING  (MODIFIED)  (mbtu) 

STEAM  FOR  DOM.  WATER  (mbtu) 

STEAM  FOR  DEAERATOR  (mbtu) 

STEAM  PIPE  LOSS  (mbtu) 

STEAM  PRODUCTION  (mbtu) 

1,000,000  btu/mbtu 

134,510  btu/gal  (High  Heat  Value) 

.792  (boiler  efficiency) 

BOILER  FUEL  OIL  USAGE  (gal) 

CALCUUTE  FUEL  OIL  COST 
BOILER  FUEL  OIL  USAGE  (gal) 

0.73  FUEL  OIL  PRICE  ($/gaI) 

FUEL  OIL  COST  ($) 


CALCULATE  STEAM  FOR  DOMESTIC  WATER 

STEAM  FOR  DOM.  WATER  [COMPLEX]  (mbtu) 
divide  (0  AREA  OF  COMPLEX  (SF) 
multiply  (X)  AREA  OF  MODIFIED  (SF) 
equal  (=)  STEAM  FOR  DOM.  WATER  [MODIFIED]  (mbtu) 

CALCULATE  PIPE  HEAT  LOSS  (PIPING  CUT) 


-9,589  mbtu  (pipe  loss  per  year)  [Calculated] 

divide 

12  months  per  year 

-799  mbtu  (STEAM  PIPE  LOSS) 

CALCUtATE  STEAM  USED  FOR  DEAERATOR 

HEATING  (MODIFIED)  (mbtu) 
add  (4)  STEAM  FOR  DOM.  WATER  (mbtu) 
add  (4)  STEAM  PIPE  LOSS  (mbtu) 
equal  (=)  Steam  usage  (mbtu) 
multiply  (x)  10%,  Industry  standard 
equal  (=)  STEAM  FOR  DEAERATOR  (mbtu) 


FUEL  OIL  COST 


$200,000  - 
$175,000  - 
$150,000  -- 
g  $125,000  - 

3  $100,000  .. 

§  $75,000  - 

$50,000  -- 
$25,000  - 
$0  - 
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EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


PEAK  BOILER  DEMAND 
(BASELINE) 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


-  PEAK  STEAM  PRODUCTION 

MONTH 

Aug  ’94  to 

Jul  ‘95 

PEAK 

HEATING 

(SCHOOL) 

(mbtuh) 

PEAK 

HEATING 

(COMPLEX) 

(mbtuh) 

PEAK  STEAM 

FOR  DOM. 

WATER 

(mbtuh) 

PEAK  STEAM 

FOR 

DEAERATOR 

(mbtu) 

PEAK 

STEAM 

PIPE  LOSS 

(mbtuh) 

PEAK 

STEAM 

PRODUCTION 

(mbtuh) 

PEAK 

STEAM 

PRODUCTION 

(Ibs/hr) 

U 

BOILERS 

FIRING 

(peak) 

Aug 

0.40 

9.18 

9.20 

1.84 

2.67 

22.9 

25,213 

1 

Sep 

0.56 

12.81 

9.20 

2.20 

2.67 

26.9 

29,617 

1 

Oct 

0.78 

17.97 

9.20 

2.72 

2.67 

32.6 

35,861 

2 

Nov 

1.08 

24.78 

9.20 

3.40 

2.67 

40.0 

44,112 

2 

Dec 

1.51 

34.83 

9.20 

4.40 

2.67 

51.1 

56.294 

2 

Jan 

1.76 

40.42 

9.20 

4.96 

2.67 

57.3 

63,068 

2 

Feb 

1.43 

32.78 

9.20 

4.20 

2.67 

48.9 

53,813 

2 

Mar 

1.29 

29.75 

9.20 

3.89 

2.67 

45.5 

50,134"^ 

2 

Apr 

1.01 

23.24 

9.20 

3.24 

2.67 

38.3 

42,245 

2 

May 

0.68 

15.57 

9.20 

2.48 

2.67 

29.9 

32,962 

2 

Jun 

0.47 

10.81 

9.20 

2.00 

2.67 

24.7 

27,192 

1 

Jui 

0.42 

9.57 

9.20 

1.88 

2.67 

23.3 

25,686 

1 

CALCULATE  PEAK  STEAM  PRODUCTION 

CALCULATE  BOILER-FEED  WATER  PUMP  SIZE 

PEAK  HEATING  (SCHCKX)  (mbtuh)  [Calculated] 
divide  (/)  Area  of  school  (SF) 
muitipiy  (X)  Area  of  complex  (SF) 
equal  {=)  PEAK  HEATING  (COMPLEX)  (mbtuh) 
add  {*)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  (+)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 
add  (♦)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 
equal  (=)  PEAK  STEAM  PRODUCTION  (mbtuh) 
muRjpiyfx)  1,000,000  btu/mbtu 
divide  (/)  907.8  btu/lb  (Latent  heat  of  evaporation) 
equal  (=)  PEAK  STEAM  PRODUCTION  (Ibs/hr) 

63,068  Ibs/hr  (PEAK  STEAM  PRODUCTION) 
multiply  (X)  0.01 782  cf/ib  (Specific  volume  water  at  330F) 

multiply  (X)  55.96  gal/cf  (Density  of  water  at  330F) 

equal  (=)  62.892  gal/hr  (Peak  water  usage) 

multiply  (X)  1 0%  (Percent  boiler-feed  water) 

equal  (=)  6,289  gat/hr  (Boiler-feed  water) 

divide  {/)  60  min/hr 

equal  (=)  1 05  gpm  (Boiter-feed  water) 

lOSgpm  at  125psi,  boiler  feed  water 

2  pumps  (60gpm,  350  feet),  15  hp 

CALCULATE  NUMBER  OF  BOILERS  FIRING 

CALCUUTE  STEAM  FOR  DOMESTIC  WATER 

IF  up  to  30,000  Ibs/hr.  Boiter-1  on.  Boiler-2  off,  Boiler-3  off 

IF  30,001  Ibs/hr  to  60,000  lbs;  Boiler-I  on,  Boiler-2  on,  Boiler-3  off 

IF  greater  than  60,000  lbs;  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 

8,044  mbtu  (STEAM  PRODUCTION  in  July) 
subtract  (-)  3,107  mbtu  (STEAM  FOR  HEATING  in  July) 

subtract  (-)  804  mbtu  (STEAM  FOR  DEAERATOR  in  July) 

subtract  (-)  1 .926  mbtu  (STEAM  PIPE  LOSS  in  July) 

equal  (=)  2,207  mbtu  (STEAM  FOR  DOM.  WATER  per  month) 

divide  (/)  (30*8)  30days  per  month,  8  hours  use  per  day 

equal  (=)  9.20  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

CALCUUTE  STEAM  PIPE  LOSS 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study') 
divide  (/)  12  months  per  year 

equal  {=)  -1 ,926  mbtu  (STEAM  PIPE  LOSS) 

divide  (/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

equal  (=)  *2.67  mbtuh  (STEAM  PIPE  LOSS) 

CALCUUTE  STEAM  FOR  DEAERATOR 

PEAK  HEATING  (COMPLEX)  (mbtuh) 
add  {*)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  (+)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 
equal  (=)  Peak  steam  usage  (mbtuh) 
multiply  (x)  10%,  Industry  Standard 
equal  (=)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

PEAK  STEAM  PRODUCTION 


CO 

GQ 


I 


MONTH 


I 


i 
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EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


PEAK  BOILER  DEMAND 
(ABANDONED  BUILDINGS  HEATED  TO  45F) 


#1406  003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


1  PEAK  STEAM  PRODUCTION  | 

MONTH 

PEAK 

PEAK 

PEAK 

PEAK  STEAM 

PEAK  STEAM 

PEAK 

PEAK 

PEAK 

# 

Aug  *9410 

HEATING 

HEATING 

HEATING 

FOR  DOM. 

FOR 

STEAM 

STEAM 

STEAM 

BOILERS 

ju!  •gs 

(SCHOOL  45F) 

(ABANDONED) 

(ACTIVE) 

WATER 

DEAERATOR 

PIPE  LOSS 

PRODUCTION 

PRODUCTION 

RRING 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtu) 

(mbtuh) 

(mbtuh) 

(Ibsflir) 

(peak) 

August 

0.091 

2.09 

1.88 

1.88 

0.85 

2.67 

9.4 

10,340 

1 

September 

0.233 

5.36 

2.63 

1.88 

1.25 

2.67 

13.8 

15,201 

1 

October 

0.459 

10.56 

3.68 

1.88 

1.88 

2.67 

20.7 

22,780 

1 

November 

0.679 

15.62 

5.08 

1.88 

2.53 

2.67 

27.8 

30,603 

2 

December 

1.050 

24.16 

7.14 

1.88 

3.59 

2.67 

39.4 

43,441 

2 

January 

1.021 

23.49 

8.28 

1.88 

3.63 

2.67 

40.0 

44,020 

2 

February 

0.987 

22.71 

6.72 

1.88 

3.40 

2.67 

37.4 

41,176 

2 

March 

0.947 

21.79 

6.09 

1.88 

3.24 

2.67 

35.7 

39,307 

2 

April 

0.668 

15.37 

4.76 

1.88 

2.47 

2.67 

27.2 

29,914 

1 

May 

0.278 

6.40 

3.19 

1.88 

1.41 

2.67 

15.6 

17,140 

1 

June 

0.137 

3.15 

2.22 

1.88 

0.99 

2.67 

10.9 

12,028 

1 

July 

0.093 

2.14 

1.96 

1.88 

0.87 

2.67 

9.5 

10,493 

1 

CALCULATE  PEAK  STEAM  PRODUCTION 

CALCULATE  BOILER-FEED  WATER  PUMP  SIZE 

PEAK  HEATING  (SCHOOL  45F)  (mbtuh)  (emulated) 

44,020  Ibs/hr  (PEAK  STEAM  PRODUCTION) 

divide  (/)  Area  of  school  (SF) 

multiply  (X)  0.01 782  cf/Ib  (Specific  volume  water  at  330F) 

multiply  (x)  Area  of  abandoned  (SF) 

multiply  (x)  55.96  gal/cf  (Density  of  water  at  330F) 

equal  (=)  PEAK  HEATING  (ABANDONED)  (mbtuh) 

equal  (=)  43,897  gal/hr  (Peak  water  usage) 

add  (^)  PEAK  HEATING  (MODIFIED)  (mbtuh) 

multiply  (x)  10%  (Percent  boiler-feed  water) 

add  {♦)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  (=)  4,390  gai/hr  (Boiler-feed  water) 

add  (♦)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

divide  (/)  60  min/hr 

add  (*)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 

equal  (=)  73  gpm  (Boiler-feed  water) 

equal  (=)  PEAK  STEAM  PRODUCTION  (mbtuh) 

multiply  (x)  1,000,000  btu/mbtu 

73gpm  at  125psi,  boiler  feed  water 

divide  (/)  907.8  btu/lb  (Latent  heat  of  evaporation) 

2  pumps  (46gpm,  350  feet),  10  hp 

equal  (=)  PEAK  STEAM  PRODUCTION  (Ibsflir) 

CALCULATE  STEAM  FOR  DOMESTIC  WATER 

CALCULATE  NUMBER  OF  BOILERS  RRING 

PEAK  STEAM  FOR  DOM.  WATER  (Complex)  (mbtuh) 

IF  up  to  30,000  Ibs/hr  Boiler- 1  on,  Boiler-2  off.  Boiler-S  off 

divide  (/)  Area  of  complex  (SF) 

IF  30,001  Ibs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  off 

multiply  (x)  Area  of  modified  (SF) 

IF  greater  than  60,000  lbs;  Boiler- 1  on,  Boiler-2  on,  Boiter-3  on 

equal  (=}  PEAK  STEAM  FOR  DOM,  WATER  (Modified)  (mbtuh) 

CALCULATE  STEAM  RPE  LOSS 

CALCULATE  STEAM  FOR  DEAERATOR 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist  Study") 

PEAK  HEATING  (ABANDONED)  (mbtuh) 

divide  (/)  12  months  per  year 

add  (*)  PEAK  HEATING  (MODIFIED)  (mbtuh) 

equal  (=)  -1,926  mbtu  (STEAM  PIPE  LOSS) 

add  {*)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

divide  {/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

add  (♦}  PEAK  STEAM  PIPE  LOSS  (mbtuh) 

equal  (=)  -2.67  mbtuh  (STEAM  PIPE  LOSS) 

equal  (=)  Peak  steam  usage  (mbtuh) 

multiply  (x)  10%,  Industry  standard 

equ^  (=)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

PEAK  STEAM  PRODUCTION 


MONTH 


B-8 
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PEAK  STEAM  PRODUCTION 


MONTH 

PEAK 

PEAK 

PEAK  STEAM 

PEAK  STEAM 

PEAK 

PEAK 

PEAK 

# 

Aug  '94  to 

HEATING 

HEATING 

FOR  DOM. 

FOR 

STEAM 

STEAM 

STEAM 

BOILERS 

Jur95 

(SCHOOL) 

(ACTIVE) 

WATER 

DEAERATOR 

PIPE  LOSS 

PRODUCTION 

PRODUCTION 

FIRING 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtu) 

(mbtuh) 

(mbtuh) 

(Ibs/hr) 

(peak) 

August 

0.399 

1.88 

1.88 

0.64 

2.67 

7.1 

7,803 

1 

September 

0.557 

2.63 

1.88 

0.72 

2.67 

7.9 

8,705 

1 

October 

0.781 

3.68 

1.88 

0.82 

2.67 

9.1 

9,985 

1 

November 

1.077 

5.08 

1.88 

0.96 

2.67 

10.6 

11,675 

1 

December 

1.514 

7.14 

1.88 

1.17 

2.67 

12.9 

14,171 

1 

January 

1.757 

8.28 

1.88 

1.28 

2.67 

14.1 

15,559 

1 

February 

1.425 

6.72 

1.88 

1.13 

2.67 

12.4 

13,663 

1 

March 

1.293 

6.09 

1.88 

1.07 

2.67 

11.7 

12,909 

1 

April 

1.010 

4.76 

1.88 

0.93 

2.67 

10.3 

11,293 

1 

May 

0.677 

3.19 

1.88 

0.77 

2.67 

8.5 

9,391 

1 

June 

0.470 

2.22 

1.88 

0.68 

2.67 

7.5 

8,209 

1 

July 

0.416 

1.96 

1.88 

0.65 

2.67 

7.2 

7,900 

1 

CALCULATE  PEAK  STEAM  PRODUCTION 


CALCUUTE  BOILER-FEED  WATER  PUMP  SIZE 


PEAK  HEATING  (SCHOOL)  (mbtuh)  [Calculated] 

15,559  Ibs/hr  (Peak  steam  produced) 

divide  (/)  Area  of  school  (SF) 

multiply  (x) 

0.01782  cf/lb  (specific  volume  water  at  330F) 

multiply  (X)  Area  of  nrodified  (SF) 

multiply  (x) 

55.96  gal/cf  (density  of  water  at  330F) 

equal  (=)  PEAK  HEATING  (MODIFIED)  (mbtuh) 

equal  (s=) 

15,516  gal/hr  (water) 

add  (*)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

multiply  (x) 

10%  (percent  boiler-feed  water) 

add  {*)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

equal  (=) 

1 ,552  gal/hr  (boiler-feed  water) 

add  {*)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 

divide  (/) 

60  mln/hr 

equal  (=)  PEAK  STEAM  PRODUCTION  (mbtuh) 

equal  (=) 

26  gpm  (boiler-feed  water) 

multiply  (x)  1 ,000,000  btu/mbtu 

divide  (/)  907.8  btu/lb  (Latent  heat  of  evaporation) 

26gpm  at  125psi,  boiler  feed  water 

equal  (=)  PEAK  STEAM  PRODUCTION  (!bs/hr) 

1  pump  (17gpm,  350  feet),  7  1/2  hp 

CALCULATE  NUMBER  OF  BOILERS  FIRING 

CALCULATE  STEAM  FOR  DOMESTIC  WATER  | 

IF  up  to  30,000  Ibs/hr:  Boiler-1  on,  Boiler-2  off,  Boiler-3  off 

PEAK  STEAM  FOR  DOM.  WATER  [Complex]  (mbtuh)  I 

IF  30,001  Ibs/hr  to  60,000  lbs;  Boiler-1  on,  Boiler-2  on.  Boi)er-3  off 

divide  {!)  Area  of  complex  (SF) 

IF  greater  than  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 

multiply  (x)  Area  of  modified  (SF) 

CALCULATE  STEAM  PIPE  LOSS 

equal  (=)  PEAK  STEAM  FOR  DOM.  WATER  [Modified]  (mbtuh) 

-23,109  mbtu  (pipe  loss  per  year  from  ’Steam  Dist.  Study  ) 
12  months  per  year 
-1,926  mbtu  (STEAM  PIPE  LOSS) 

(30*24)  (30  days  per  month,  24  hours  per  day) 

-2.67  mbtuh  (STEAM  PIPE  LOSS) 


CALCULATE  STEAM  FOR  DEAERATOR 


PEAK  HEATING  (MODIFIED)  (mbtuh) 
add  (+)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  {*)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 
equal  (=)  Peak  steam  usage  (mbtuh) 
multiply  (x)  10%,  Industry  Standard 
equal  {=)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 


PEAK  STEAM  PRODUCTION 


EMC  Engineers.  Inc  PEAK  BOILER  DEMAND 

2750  S  Wadsworth  Blvd  fABANDONED  BUILDINGS  UNHEATED^ 

Denver,  Co  80227  fSELECTED  STEAM  PIPING  ABANDONED^ 


I  PEAK  STEAM  PRODUCTION  I 

MONTH 

PEAK 

PEAK 

PEAK  STEAM 

PEAK  STEAM 

PEAK 

PEAK 

PEAK 

# 

Aug  '94  to 

HEATING 

HEATING 

FOR  DOM. 

FOR 

STEAM 

STEAM 

STEAM 

BOILERS 

Jul’95 

(SCHOOL) 

(MODIFIED) 

WATER 

DEAERATOR 

PIPE  LOSS 

PRODUCTION 

PRODUCTION 

FIRING 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtu) 

(mbtuh) 

(mbtuh) 

(Ibs/hr) 

(peak) 

August 

0.399 

1.88 

1.88 

0.49 

1.11 

5.4 

5,907 

1 

September 

0.557 

2.63 

1.88 

0.56 

1.11 

6.2 

6,809 

1 

October 

0.781 

3.68 

1.88 

0.67 

1.11 

7.3 

8,089 

1 

November 

1.077 

5.08 

1.88 

0.81 

1.11 

8.9 

9,779 

1 

December 

1.514 

7.14 

1.88 

1.01 

1.11 

11.1 

12,275 

1 

January 

1.757 

8.28 

1.88 

1.13 

1.11 

12.4 

13,663 

1 

February 

1.425 

6.72 

1.88 

0.97 

1.11 

10.7 

11,767 

1 

March 

1.293 

6.09 

1.88 

0.91 

1.11 

10.0 

11,013 

1 

April 

1.010 

4.76 

1.88 

0.78 

1.11 

8.5 

9,397 

1 

May 

0.677 

3.19 

1.88 

0.62 

1.11 

6.8 

7,495 

1 

June 

0.470 

2.22 

1.88 

0.52 

1.11 

5.7 

6,312 

1 

July 

0.416 

1.96 

1.88 

0.50 

1.11 

5.5 

6,004 

1 
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CALCULATE  PEAK  STEAM  PRODUCTION 

CALCULATE  BOILER-FEED  WATER  PUMP  SIZE 

PEAK  HEATING  (SCHOOL)  (mbtuh)  [Calculated] 

13,663  Ibs/hr  (Peak  steam  produced) 

divide  {!)  Area  of  school  (SF) 

multiply  (x)  0.01782  cf/lb  (specific  volume  water  at  330F) 

multipty  (x)  Area  of  modified  (SF) 

multiply  (x)  55.96  gal/cf  (density  of  water  at  330F) 

equal  (=)  PEAK  HEATING  (MODIFIED)  (mbtuh) 

equal  (=)  13,625  gal/hr  (water) 

add  (+)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

multiply  (x)  10%  (percent  boiler-feed  water) 

add  (*)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

equal  {=}  1 ,362  gal/hr  (boiler-feed  water) 

add  (*)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 

divide  (/)  60  min/hr 

equal  (=)  PEAK  STEAM  PRODUCTION  (mbtuh) 
muttiply{x}  1 ,000,000  btu/mbtu 

equal  (=)  23  gpm  (boiler-feed  water) 

divide  {/)  907.8  btu/lb  (Latent  heat  of  evaporation) 

23gpm  at  125psi,  boiler  feed  water 

equal  (-)  PEAK  STEAM  PRODUCTION  (Ibs/hr) 

1  pump  (26  gpm,  350  feet),  7  1/2  hp 

CALCULATE  NUMBER  OF  BOILERS  FIRING 

CALCULATE  STEAM  FOR  DOMESTIC  WATER 

IF  up  to  30,000  Ibs/hr  Boiler- 1  on,  Boiler-2  off,  Boiler-3  off 

PEAK  STEAM  FOR  DOM.  WATER  [Complex]  (mbtuh) 

IF  30,001  Ibs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  off 

divide  (/)  Area  of  complex  (SF) 

IF  greater  than  60,000  lbs;  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 

multiply  (x)  Area  of  modified  (SF) 

CALCULATE  PIPE  HEAT  LOSS 

equal  (=)  PEAK  STEAM  FOR  DOM,  WATER  [Modified]  (mbtuh) 

-9,589  mbtu  (pipe  loss  per  year)  [Calculated] 

CALCULATE  STEAM  USED  FOR  DEAERATOR 

divide  {/)  12  months  per  year 

PEAK  HEATING  (ABANDONED)  (mbtuh) 

equal  (=)  -799  mbtu  (STEAM  PIPE  LOSS) 

add  (♦)  PEAK  HEATING  (MODIFIED)  (mbtuh) 

divide  (/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

add  {*)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  (=)  -1.11  mbtuh  (STEAM  PIPE  LOSS) 

add  [*)  PEAK  STEAM  PIPE  LOSS  (mbtuh) 
equal  (=)  Peak  steam  usage  (mbtuh) 
multiply  (x)  10%,  Industry  standard 
equal  (=)  PEAK  STEAM  FOR  DEAERATOR  (mbtuh) 

ft 

X 
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MONTH 


B-IO 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


ANNUAL  CENTRAL  PLANT  ELECTRICITY  US AgE 
(EfASgLINE) 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


1  BOILER  FIRING  TIME 

MONTH 

AVERAGE 

AVERAGE 

AVE  STEAM 

AVE  STEAM 

AVERAGE 

AVERAGE 

AVERAGE 

« 

# 

BOILER 

Aug  '94  to 

HEATING 

HEATING 

FOR  DOM. 

FOR 

STEAM 

STEAM 

STEAM 

BOILERS 

DAYS 

FIRING 

Jul'95 

(SCHOOL) 

(COMPLEX) 

WATER 

DEAERATOR 

PIPE  LOSS 

PRODUCTION 

PRODUCTION 

FIRING 

TIME 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(mbtuh) 

(Ibs/hr) 

(Ibs/hr) 

(average) 

(hours) 

August 

0.191 

4.39 

3.07 

1.01 

2.67 

11.1 

12,280 

1 

31 

744 

September 

0.300 

6.90 

3.07 

1.26 

2.67 

13.9 

15,318 

1 

30 

720 

October 

0.529 

12.17 

3.07 

1.79 

2.67 

19.7 

21.702 

1 

31 

744 

November 

0.784 

18.04 

3.07 

2.38 

2.67 

26.2 

28,810 

1 

30 

720 

December 

0.975 

22.43 

3.07 

2.82 

2.67 

31.0 

34.134 

2 

31 

1,488 

January 

1.037 

23.86 

3.07 

2.96 

2.67 

32.6 

35,863 

2 

31 

1,488 

February 

0.942 

21.67 

3.07 

2.74 

2.67 

30.2 

33,215 

2 

28 

1,344 

March 

0.777 

17.87 

3.07 

2.36 

2.67 

26.0 

28,615 

1 

31 

744 

April 

0.563 

12.95 

3.07 

1.87 

2.67 

20.6 

22,650 

1 

30 

720 

May 

0.324 

7.45 

3.07 

1.32 

2.67 

14.5 

15,987 

1 

31 

744 

June 

0.223 

5.13 

3.07 

1.09 

2.67 

12.0 

13,172 

1 

30 

720 

July 

0.181 

4.16 

3.07 

0.99 

2.67 

10.9 

12,001 

1 

31 

744 

TOTAL 

10,920 

CALCULATE  AVERAGE  STEAM  PRODUCTION 

CALCULATE  ELECTRICAL  COST  PER  YEAR  | 

AVERAGE  HEATING  (SCHOOL)  (mbtuh)  [Calculated] 

(2)  25hp  fans  per  boiler 

32.64  kw  (boilers) 

divide  (/)  Area  of  school  (SF) 

(1)  15hp  pump  per  boiler  {+) 

10.08  kw(pump) 

multiply  (x)  Area  of  complex  (SF) 

equal  {-) 

42.72  kw  (per  boiler) 

equal  {=)  AVERAGE  HEATING  (COMPLEX)  (mbtuh) 

multiply  (x) 

10,920  BOILER  FIRING  TIME  (hours) 

add  {♦)  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  {=) 

466,502  kwh 

add  (+)  AVE  STEAM  FOR  DEAERATOR  (mbtuh) 

Cost  of  electricity  (x) 

0.0711  $/kwh 

add  {♦)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 

equal  (-) 

$33, 168  (Electrical  rate  cost) 

equal  (=)  AVERAGE  STEAM  PRODUCTION  (mbtuh) 

multiply  (x)  1,000,000  btu/mbtu 

peak  electrical  load 

42.72  kw  (per  boiler) 

divide  (/)  907.8  btu/lb  (Latent  heat  of  evaporation) 

multiply  (X) 

2  boilers  firing 

equal  {=)  AVERAGE  STEAM  PRODUCTION  (Ibs/hr) 

equal  (=) 

85  kw  (peak  demand) 

CALCULATE  BOILER  FIRING  TIME 

demand  charge  (x) 

6.25  $/kw 

IF  up  to  30,000  Ibs/hr  Boiler-1  on,  Boiler-2  off.  Boiler-3  off 

equal  (=) 

$6,408  (Electrical  demand  charge) 

IF  30,001  Ibs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  off 

IF  greater  than  60,000  lbs:  Boiler-I  on,  Boiler-2  on,  Boiler-3  on 

$33,168  (Electrical  rate  cost) 

#  BOILERS  FIRING 

add  (^) 

$6,408  (Electrical  demand  charge) 

multiply  (x)  Days  In  month  x  24  hours  per  day 

eQual(=) 

$39,576  (Toy  Electtc^  Cost) 

equal  (=)  BOILER  FIRING  TIME  (hours) 

CALCULATE  STEAM  FOR  DOMESTIC  WATER 

CALCULATE  STEAM  PIPE  LOSS 

2,207  STEAM  FOR  DOM,  WATER  [Complex]  (mbtu) 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study') 

divide  (/)  720  (30  Days  per  month  x  24  hours  per  day) 

divide  {/)  1 2  months  per  year 

equal  (=)  3.07  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  {=)  -1,926  mbtu  (STEAM  PIPE  LOSS) 

CALCULATE  STEAM  FOR  DEAERATOR 

divide  {/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

AVERAGE  HEATING  (COMPLEX)  (mbtuh) 

equal  (=)  -2.67  mbtuh  (STEAM  PIPE  LOSS) 

add  (-F)  AVE  STEAM  FOR  DOM,  WATER  (mbtuh) 

add  (+)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 

equal  (=)  Average  steam  usage  (mbtuh) 

multiply  (x)  10%,  Industry  standard 

equal  {=)  AVE  STEAM  FOR  DEAERATOR  (mbtuh)  | 

ELECTRICAL  COST 
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EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 

MONTH  I  AVERAGE  I  AVERAGE 

Aug '94  to  HEATING  HEATING 

Jur95  (SCHOOL)  (ABANDONED) 

(mbtuh)  (mbtuh)  j 


\NNUAL  CENTRAL  PLANT  ELECTRICITY  USAGE 
fABANDQNED  BUILDINGS  HEATED  TO  45F) 


BOILER  FIRING  TIME 


AVERAGE  AVE  STEAM  [  AVE  STEAM  I 


HEATING 

(ACTIVE) 

(mbtuh) 


FOR  DOM. 
WATER 

(mbtuh) 


FOR 

DEAERATOR 

’  (mbtuh) 


AVERAGE 
STEAM 
PIPE  LOSS 

(mbtuh) 


AVERAGE 

STEAM 


AVERAGE 

STEAM 


PRODUCTION  PRODUCTION 


0.005 

0.12 

0.90 

0.63 

0.16 

2.67 

4.5 

4,938 

1 

31 

0.042 

0.97 

1.41 

0.63 

0.30 

2.67 

6.0 

6,592 

1 

30 

0.212 

4.88 

2.49 

0.63 

0.80 

2.67 

11.5 

12,638 

1 

31 

0.443 

10.19 

3.70 

0.63 

1.45 

2.67 

18.6 

20,534 

1 

30 

0.631 

14.52 

4.60 

0.63 

1.97 

2.67 

24.4 

26,866 

1 

31 

0.674 

15.51 

4.89 

0.63 

2.10 

2.67 

25.8 

28,418 

1 

31 

0.592 

13.62 

4.44 

0.63 

1.87 

2.67 

23.2 

25,590 

1 

28 

0.457 

10.51 

3.66 

0.63 

1.48 

2.67 

19.0 

20,884 

1 

31 

0.266 

6.12 

2.65 

0.63 

0.94 

2.67 

13.0 

14,338 

1 

30 

0.077 

1.77 

1.53 

0.63 

0.39 

2.67 

7.0 

7,704 

1 

31 

0.015 

0.35 

^  1.05 

0.63 

0.20 

2.67 

4.9 

5,399 

1 

30 

0.003 

0.07 

0.85 

0.63 

0.16 

1  2.67 

4.4 

4,825 

1 

31 
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BOILERS  DAYS 
FIRING 

(average) 


CALCULATE  AVERAGE  STEAM  PRODUCTION 


AVERAGE  HEATING  (SCHOOL)  (mbtuh)  [Calculated] 
divide  (/)  Area  of  school  (SF) 
multiply  (x)  Area  of  abandoned  (SF) 
equal  (=)  AVERAGE  HEATING  (ABANDONED)  (mbtuh) 
add  (+)  AVERAGE  HEATING  (MODIFIED)  (mbuth) 
add  (+)  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  (♦)  AVE  STEAM  FOR  DEAERATOR  (mbtuh)  (Calculated) 
add  (+)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh)  (Calculated) 
equal  (=)  AVEREAGE  STEAM  PRODUCTION  (mbtuh) 
multiply  (x)  1 ,000,000  btu/mbtu 
divide  (/)  907.8  btu/lb  (Latent  heat  of  evaporation) 
equal {=)  AVERAGE  STEAM  PRODUCTION  (Ibs/hr) 


CALCULATE  BOILER  FIRING  TIME 


IF  up  to  30,000  ibs/hr  Boiler*1  on,  Boiler-2  off,  Boiler-3  off 
IF  30,001  Ibs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  off 
IF  greater  than  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 
#  BOILERS  FIRING 

multiply  (x)  Days  in  month  x  24  hours  per  day 
equal  {=)  BOILER  FIRING  TIME  (hours) 


CALCULATE  STEAM  PIPE  LOSS 


-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study’) 
divide  (/)  12  months  per  year 

equal  (=)  -1 ,926  mbtu  (STEAM  PIPE  LOSS) 

divide  (/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

equal  {=)  -2.67  mbtuh  (STEAM  PIPE  LOSS) 


CALCULATE  ELECTRICAL  COST  PER  YEAR 


(2)  25hp  fans  per  boiler  32.64  kw  (boilers)  [From  'Boiler  Efficiency  Study'] 

(1)  10  hp  pump  per  boiler  (+)  6.72  kw  (pump) 

equal  (=)  39.36  kw  (per  boiler) 

multiply  (x)  8,760  BOILER  FIRING  TIME  (hours) 

equal  (=)  344,794  kwh 

Cost  of  electiicrty  (x)  0.071 1  $/kwh 

equal  (=)  $24,515  (Electrical  rate  cost) 


ave  electrical  load 
multiply  (x) 
equal  (=) 
demand  charge  (x) 
equal  {=) 


39.36  kw  (per  boiler) 

1  boilers  firing 
39  kw  (peak  demand) 

6.25  $/kw 

$2,952  (Electrical  demand  charge) 


$24,515  (Electrical  rate  cost) 
add(+)  $2,952  (Electrical  demand  charge) 


equal  (=)  $27,467  (Total  Etectricd  Cost) 


CALCULATE  STEAM  FOR  DOMESTIC  WATER 


AVE  STEAM  FOR  DOM.  WATER  [Complex]  (mbtuh) 
divide  (!)  Area  of  complex  (SF) 
multiply  (x)  Area  of  modified  (SF) 
equal  (=)  AVE  STEAM  FOR  DOM.  WATER  [Modified]  (mbtuh) 


CALCULATE  STEAM  FOR  DEAERATOR 


AVERAGE  HEATING  (ABANDONED)  (mbtuh) 
add{*)  AVERAGE  HEATING  (MODIFIED)  (mbtuh) 
add  {*)  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  (+)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 
equal  (=)  Average  steam  usage  (mbtuh) 
multiply  (x)  10%,  Industry  standard 
equal  (=)  AVE  STEAM  FOR  DEAERATOR  (mbtuh) 


ELECTRICAL  COST 


O  $1,000 


I 


I 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


(ABANDONED  BUiLDINGS  UNHEAIED) 


DILER  FIRING  TIME 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


MONTH 

Aug  '94  to 
Jul'95 

AVERAGE 

HEATING 

(SCHOOL) 

(mbtuh) 

AVERAGE 

HEATING 

(ACTIVE) 

(mbtuh) 

AVE  STEAM 

FOR  DOM. 

WATER 

(mbtuh) 

AVE  STEAM 

FOR 

DEAERATOR 

(mbtuh) 

AVERAGE 

STEAM 

PIPE  LOSS 

(mbtuh) 

AVERAGE 

STEAM 

PRODUCTION 

(mbtuh) 

AVERAGE 

STEAM 

PRODUCTION 

(Ibs/hr) 

# 

BOILERS 

FIRING 

(average) 

# 

DAYS 

BOILER 

FIRING 

TIME 

(hours) 

August 

0.191 

0.90 

0.63 

0.15 

2.67 

4.4 

1  4,7981  ^  1 

31 

744 

September 

0.300 

1.41 

0.63 

0.20 

2.67 

4.9 

5,421 

1 

30 

720 

October 

0.529 

2.49 

0.63 

0.31 

2.67 

6.1 

6,729 

1 

31 

744 

November 

0.784 

3.70 

0.63 

0.43 

2.67 

7.4 

8,185 

1 

30 

720 

December 

0.975 

4.60 

0.63 

0.52 

2.67 

8.4 

9,276 

1 

31 

744 

January 

1.037 

4.89 

0.63 

0.55 

2.67 

8.7 

9,630 

1 

31 

744 

February 

0.942 

4.44 

0.63 

0.51 

2.67 

8.2 

9.088 

1 

28 

672 

March 

0.777 

3.66 

0.63 

0.43 

2.67 

7.4 

8,145 

1 

31 

744 

April 

0.563 

2.65 

0.63 

0.33 

2.67 

6.3 

6,923 

1 

30 

720 

May 

0.324 

1.53 

0.63 

0.22 

2.67 

5.0 

5,558 

1 

31 

744 

June 

0.223 

1.05 

0.63 

0.17 

2.67 

4.5 

4,981 

1 

30 

720 

July 

0.181 

0.85 

0.63 

0.15 

2.67 

4.3 

4,889 

1 

31 

744 

TOTAL 

8,760 

1  CALCULATE  AVERAGE  STEAM  PRODUCTION  | 

1  CALCULATE  ELECTRICAL  COST  PER  YEAR 

AVERAGE  HEATING  (SCHOOL)  (mbtuh)  [Calculated]  I 

1  (2)  25hp  fans  per  boiler 

32.64  kw  (boilers) 

divide  {/) 

Area  of  school  (SF) 

(1)7  1/2  hp  pump{+) 

5.28  kw  (pump) 

multiply  (x) 

Area  of  modified  (SF) 

equal  {=) 

37.92  kw  (per  boiler] 

1 

equal  {=) 

AVERAGE  HEATING  (MODIFIED)  (mbtuh) 

multiply  (x) 

8,760  boiler  firing  hours 

addt'*-} 

AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  {-) 

332,179  kwh 

add  (+) 

AVE  STEAM  FOR  DEAERATOR  (mbtuh) 

Cost  of  electricity  (x) 

0.0711  $/kwh 

add(+) 

AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 

equal  (=) 

$23,618  (Electrical  rate  cost) 

equal  {=) 

AVERAGE  STEAM  PRODUCTION  (mbtuh) 

multiply  (x) 

1,000,000  btu/mbtu 

ave  electrical  load 

37.92  kw  (per  boiler] 

1 

divide  (/) 

907.8  btu/lb  (Latent  heat  of  evaporation) 

multiply  (x) 

1  boilers  firing 

equal  (=) 

AVERAGE  STEAM  PRODUCTION  (Ibs/hr) 

equal  (=) 

38  kw  (total  demand) 

_ CALCULATE  BOILER  FIRING  TIME _ 

IF  up  to  30,000  Ibs/hr  Boiler-1  or^,  Bojler-2  off,  Boiler-3  off 
IF  30,001  tbs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiter-3  off 
IF  greater  than  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 
#  BOILERS  FIRING 

multiply  (x)  Days  in  month  x  24  hours  per  day 
equal  {=)  BOILER  FIRING  TIME  (hours) 

_ CALCULATE  STEAM  PIPE  LOSS _ 

-23,109  mbtu  (pipe  loss  per  year  from  'Steam  Dist.  Study'} 
divide  (/)  12  months  per  year 

equal  (=)  -1 ,926  mbtu  (STEAM  PIPE  LOSS) 

divide  (/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

equal  (=)  -2.67  mbtuh  (STEAM  PIPE  LOSS) 


demand  charge  (x) 
equal  (=) 


6.25  $4w 

$2,844  (Electrical  demand  charge) 


$23,618  (Electrical  rate  cost) 
add  {+)  $2,844  (Electrical  demand  charge) 

equal  (=)  ;$26,462  (T<^  ^ectrical  cost) 

CALCULATE  STEAM  FOR  DOMESTIC  WATER 
AVE  STEAM  FOR  DOM.  WATER  [Complex]  (mbtuh) 
divide  (/)  Area  of  complex  (SF) 
multiply  (x)  Area  of  modified  (SF) 
equal  (=)  AVE  STEAM  FOR  DOM.  WATER  [Modified]  (mbtuh) 

_ CALCULATE  STEAM  USED  FOR  DEAERATOR _ 

AVERAGE  HEATING  (MODIFIED)  (mbtuh) 
add  (♦)  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 
add  (♦)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 
equal  (-)  Average  steam  usage  (mbtuh) 
multiply  (x)  10%,  Industry  standard 
equal  (=)  AVE  STEAM  FOR  DEAERATOR  (mbtuh)  _ 


ELECTRICAL  COST 


S  $1,500 


O  $1,000 
o 


O) 

3 

< 


t) 

o 


MONTH 


Q. 

< 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


ANNUAL  CENTRAL  PLANT  ELECTRICITY  USAGE 
(ABANDONED  BUILDINGS  UNHEATEDl 
(SELECTED  STEAM  PIPING  ABANDONED^ 


#1406.003 
Ft.  Greely  Utility  Study 
3/15/96 
JvS 


MONTH 

Aug  ‘94  to 

Jul  '95 

AVERAGE 

HEATING 

(SCHOOL) 

(mbtuh) 

AVERAGE 

HEATING 

(MODIFIED) 

(mbtuh) 

AVE  STEAM 

FOR  DOM. 

WATER 

(mbtuh) 

AVE  STEAM 

FOR 

DEAERATOR 

(mbtuh) 

AVERAGE 

STEAM 

PIPE  LOSS 

(mbtuh) 

AVERAGE 

STEAM 

PRODUCTION 

(mbtuh) 

AVERAGE 

STEAM 

PRODUCTION 

(Ibs/hr) 

# 

BOILERS 

FIRING 

(average) 

# 

DAYS 

BOILER 

FIRING 

TIME 

(hours) 

August 

0.191 

0.90 

0.63 

0.26 

1.11 

2.9 

3,197 

1 

31 

744 

September 

0.300 

1.41 

0.63 

0.32 

1.11 

3.5 

3,819 

1 

30 

720 

October 

0.529 

2.49 

0.63 

0.42 

1.11 

4.7 

5,127 

1 

31 

744 

November 

0.784 

3.70 

0.63 

0.54 

1.11 

6.0 

6,584 

1 

30 

720 

December 

0.975 

4.60 

0.63 

0.63 

1.11 

7.0 

7,675 

1 

31 

744 

January 

1.037 

4.89 

0.63 

0.66 

1.11 

7.3 

8,029 

1 

31 

744 

February 

0,942 

4.44 

0.63 

0.62 

1.11 

6.8 

7.486 

1 

28 

672 

March 

0.777 

3.66 

0.63 

0.54 

1.11 

5.9 

6,544 

1 

31 

744 

April 

0.563 

2.65 

0.63 

0.44 

1.11 

4.8 

5,321 

1 

30 

720 

May 

0.324 

1.53 

0.63 

0.33 

1.11 

3,6 

3,956 

1 

31 

744 

June 

0.223 

1.05 

0.63 

0.28 

1.11 

3,1 

3,380 

1 

30 

720 

July 

0.181 

0.85 

0.63 

0.26 

1.11 

2.9 

3,140 

1 

31 

744 

BOILER  FIRING  TIME 


CALCULATE  AVERAGE  STEAM  PRODUCTION 

\  CALCULATE  ELECTRICAL  COST  PER  YEAR 

AVERAGE  HEATING  (SCHOOL)  (mbtuh)  [Calculated] 

(2)  25hp  fans  per  boiler 

32.64  kw  (boilers) 

divide  (/)  Area  of  school  (SF) 

(1)7  1/2  hp  pump  {+) 

5.28  kw(pump) 

muttipty  (x)  Area  of  modified  (SF) 

equal  (=) 

37.92  kw  (per  boiler) 

equal  (=)  AVERAGE  HEATING  (MODIFIED)  (mbtuh) 

multiply  (x) 

8,760  boiler  firing  hours 

add  {*}  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 

equal  (=) 

332,179  kwh 

add  (♦)  AVE  STEAM  FOR  DEAERATOR  (mbtuh) 

Cost  of  electricity  (x) 

0.0711  $/kwh 

add  (+)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 

equal  {=) 

$23,618  (Electrical  rate  cost) 

equal  {=)  AVERAGE  STEAM  PRODUCTION  (mbtuh) 

multiply  (x)  1,000,000  btu/mbtu 

ave  electrical  load 

37.92  kw  (per  boiler) 

divide  {/)  907.8  btu/lb  (Latent  heat  of  evaporation) 

multiply  (x) 

1  boilers  firing 

equal  {-)  AVERAGE  STEAM  PRODUCTION  (Ibs/hr) 

equal  (=) 

38  kw  (total  demand) 

CALCULATE  TIME  BOILERS  FIRING 

demand  charge  (x) 

6.25  $/kw 

IF  up  to  30,000  Ibs/hr  Boiler-1  on,  Boiler-2  off,  Boiler-3  off 

equal  (=) 

$2,844  (Electrical  demand  charge) 

IF  30,001  Ibs/hr  to  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  off 

IF  greater  than  60,000  lbs:  Boiler-1  on,  Boiler-2  on,  Boiler-3  on 

$23,61 8  (Electrical  rate  cost) 

#  BOILERS  FIRING 

add(+) 

$2,844  (Electrical  demand  charge) 

multiply  (x)  Days  in  month  x  24  hours  per  day 

equal  (=) 

$26,462  (Tctol  ^ectrical  cost) 

equal  (=)  BOILER  FIRING  TIME  (hours) 

CALCULATE  STEAM  FOR  DOMESTIC  WATER 

CALCUUTE  STEAM  PIPE  LOSS 

AVE  STEAM  FOR  DOM,  WATER  [Complex]  (mbtuh) 

-9,589  mbtu  (pipe  loss  per  year)  [Calculated] 

divide  (/)  Area  of  complex  (SF) 

divide  (/)  12  months  per  year 

multiply  (X)  Area  of  modified  (SF) 

equal (=)  -799  mbtu  (STEAM  PIPE  LOSS) 

equal  (=)  AVE  STEAM  FOR  DOM.  WATER  [Modified]  (mbtuh) 

divide  (/)  (30*24)  (30  days  per  month,  24  hours  per  day) 

CALCULATE  STEAM  FOR  DEAERATOR 

1  equal(=)  -1.11  mbtuh  (STEAM  PIPE  LOSS) 

AVERAGE  HEATING  (MODIFIED)  (mbtuh) 

add  (+)  AVE  STEAM  FOR  DOM.  WATER  (mbtuh) 

add(*)  AVERAGE  STEAM  PIPE  LOSS  (mbtuh) 

equal  (=)  Average  steam  usage  (mbtuh) 

multiply  (x)  10%,  Industry  standard 

equal  (=)  AVE  STEAM  FOR  DEAERATOR  (mbtuh) 

ELECTRICAL  COST 


CO 

3 

.  o  $1,000 

!  ° 


MONTH 


^B-14 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


filgTRIBUTED  BOILERS 
(ABANDONED  BUILDINGS  UNHEATED) 


#1406.003 
Ft.  Greely  Utility  Study 
3/18/96 
JvS 


Area  of  Ft  Greely  school: _ 54,604  SF 


1  ENERGY  COSTS  | 

BLDG. 

BUILDING 

PEAK 

15PSIG 

INPUT 

NET 

BLOWER 

COND. 

PEAK 

ELECT 

ELECT 

« 

DESCRIPTION 

STEAM 

BOILER 

OUTPUT 

SIZE 

PUMP 

ELEC. 

USAGE 

COST 

PRODUCTION 

SELECTION 

SIZE 

DEMAND 

(Burnham 

(mbh) 

Boiler  Co,) 

(mbh) 

(mbh) 

(hp) 

(hp) 

(kw) 

(kwh) 

($) 

501 

POST  HQ 

754 

EXISTING 

1/2 

1/3 

2.04 

17,870 

1271 

503 

GYMNASIUM 

1083 

V-912 

1,764 

1,445 

1/2 

1/3 

2.04 

17,870 

1271 

504 

FIRE  STATION 

245 

V-904 

490 

404 

1/3 

1/3 

1.73 

15,137 

1076 

605 

CONSOLIDATED  PW 

984 

V.911 

1,596 

1,314 

1/2 

.  1/3 

2.52 

22,075 

1570 

606 

CENTRAL  HEATING  PLANT 

1238 

PF-514 

1,960 

1,612 

1/2 

1/3 

2.52 

22,075 

1570 

612 

TANK  MAINTENANCE 

738 

V-909 

1,274 

1,054 

1/2 

1/3 

2.52 

22,075 

1570 

615 

MOTOR  POOL 

685 

V-909 

1,274 

1,054 

1/2 

1/3 

2.04 

17,870 

1271 

658 

TEMP  MOTOR  POOL 

1004 

V-912 

1,764 

1,445 

1/2 

1/3 

2.04 

17,870 

1271 

725 

SCHOOL 

2157 

PF-516 

3,150 

2,604 

2 

1/3 

3.74 

32,797 

2332 

GO 

HOUSING  UNIT 

639 

V-908 

1,120 

924 

1/2 

1/3 

2.04 

17,870 

1271 

CO 

HOUSING  UNIT 

639 

V-908 

1,120 

924 

1/2 

1/3 

2.04 

17,870 

1271 

[TOTALS 

15,512 

12,780 

25.27 

221,383 

15,740 

NOTE:  Boiler  firing  time  equal  to  8,760  hours  for  each  boiler 


CALCULATE  PEAK  STEAM  PRODUCTION 

CALCULATE  PEAK  ELEC.  DEMAND 

PEAK  HEATING  [Complex]  (mbtuh) 

(Blower  amps  +  Cond.  pump  amps) 

divide  (/}  Area  of  school  (SF) 

muttipty(x)  120votls 

muftipiy  (X)  Area  of  bldg  (SF) 

divide  (/)  1,000  watts/kilowatt 

equal  (=)  PEAK  HEATING  (BLDG)  (mbtuh) 

equal  (=)  PEAK  ELEC.  DEMAND  (kw) 

add  (♦)  PEAK  STEAM  FOR  DOM.  WATER  (mbtuh) 

CALCULATE  ELECT  RATE  COST 

equal  (=)  PEAK  STEAM  PRODUCTION  (mbtuh) 

PEAK  ELEC.  DEMAND  (kw) 

CALCULATE  PEAK  ELECTRICAL  DEMAND 

multiply  (x)  8,760  Hours  per  year 

25.27  kw 

equal  (=)  ELECT  USAGE  (kwh) 

Cost  of  electricity  (x) 

6.25  $/kw 

multiply  (x)  $0.0711 /kwh 

multiply  (x) 

12  months 

equal  {=)  ELECT  RATE  COST($) 

equal  (=) 

$1,895  (Electrical  demand  charge) 

$15,740  (Electrical  rate  cost) 

add  {*) 

$1,895  (Electrical  demand  charge) 

equai(=) 

$17,636  (Total  electrical  cost) 

1  CALCULATE  TOTAL  ENERGY  COST  | 

$197,580  Fuel  oil  cost 

add  (*) 

$17,636  Electricity  cost 

add  (+) 

$934,400  Manpower  cost 

«quai(=) 

$1,149,616  Total  Energy  Cost 

2500 


501  503  504  605  606  612  615  658  725  820  821 


Bldg  No. 
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ro  >»  5 
o  =3 

iO  cr\  O 
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=  g 
®  S 
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<0 

Q£ 

LU 

o 

ffl 

cc 

o 
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(0 

>- 

CO 


LU 
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DAYS  OF  PEAK 
OPERATION 

N. 

(N 

CO 

m 

CO 

CM 

23 

■«— 

o 

26 

(0 

CM 

n/a| 

FUEL  TANK 
SIZE  (GAL) 

EXISTING 

0009 

1000 

5000 

5000 

0009 

0009 

5000 

o' 

o 

o 

o 

0009 

0009 

MAXIMUM  FUEL  OIL 
USAGE  (GPH) 

N/A 

CD 

cvi 

in 

CO 

o 

C7> 

O) 

(O 

CM 

m 

cvi 

CM 

o 

CD 

o 

CO 

Z 

CLASSIFICATION 

Ul 

o 

LL 

U. 

o 

GYM 

FIRE  STATION 

OFFICE 

UTILITY 

MAINTENANCE 

MAINTENANCE 

MAINTENANCE 

O 

O 

X 

o 

CO 

BARRACKS/HSG 

BARRACKS/HSG 

UTILITY! 

260,160  sf  1 

SOFT 

19,095 

27,430 

CM 

C7) 

CD 

24,915 

31,333 

18,681 

17,351 

in 

CM 

'If 

in 

CM 

1“ 

CD^ 

in 

16,175 

in 

h- 

<D 

2,784 

BUILDING 

DESCRIPTION 

POST  HQ 

GYMNASIUM  | 

FIRE  STATION  | 

CONSOLIDATED  PW 

CENTRAL  HEATING  PLAN 

TANK  MAINTENANCE  | 

ROADS  AND  GROUNDS 

TEMP  MOTOR  POOL  | 

SCHOOL  1 

HOUSING  UNIT 

HOUSING  UNIT  | 

SEWAGE  TREATMENT  | 

1  TOTAL 

BUILDING 

NUMBER 

1 501 

503 

504 

605 

606 

612 

615 

658 

in 

820 

T“ 

CM 

CD 

CO 

CO 

CD 

O) 

c 

is 

3 


o 

TO 

CD 

C 


CO 


CO 


Z  <D 
UJ  g) 

z  2 
O  B 
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il 
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UJ 
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si 
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•  SPECIFICATIOMS 


’^Burnham 

AMERICAS  BOILER  COMPANY 


V9IWiriQ5  ©® 


BOa£R 

mOOEL 

it) 

maojEK 

HORSEPOWER 

CROSS 

OUTPUT 

MBH 

NETI 

<.B-R  RATING 
(2) 

BURNER 

INPUT 

HEATING 
SURFACE 
(SQ.  FT.) 

NET 

FIREBOX 
VOLUME 
(CU.  FT.) 

TOESSURE 
INHREBOX 
(INCHES  WTR. 
COLUMN) 

<3) 

SQ.FT 

S1FAM 

MBH 

SIFAM 

MBH 

WATER 

OIL 

(GPH) 

CAS 

(MBH) 

S1FAM 

WATER 

V-J905 

9.3 

31 1 

971 

233 

270 

2.75 

397 

34 

37 

3.2 

.28 

V-904 

12.1 

404 

1263 

303 

351 

3.5 

505 

48 

54 

4.8 

.29 

V-905 

16.0 

534 

167! 

401 

464 

4.6 

668 

62 

71 

6.4 

.20 

V'906 

19.8 

664 

2075 

498 

577 

5.8 

830 

77 

88 

7.9 

.29 

V-907 

23.7 

794 

2483 

596 

690 

6.9 

992 

91 

105 

9.5 

.26 

27.6 

924 

2888 

693 

803 

8.0 

1  155 

105 

122 

1  1 .0 

.29 

V-909 

31.5 

1054 

3296 

791 

917 

9.) 

1317 

1  19 

139 

12.6 

.28 

V-910 

35.4 

1  184 

3700 

888 

1030 

10.2 

1479 

134 

1 56 

14.2 

.28 

V-911 

39.3 

1314 

4125 

990 

1  143 

1  1 .4 

1642 

148 

175 

15.7 

.28 

V-912 

43.2 

1445 

4579 

1099 

1257 

12.6 

1804 

162 

190 

17.3 

.30 

(1)  Suffix  “S"  indicates  steam  boiler.  “W”  indicates  water  boiler.  Suffix  “C”  indicates  gas-fired.  "0”  indicates  oil-rired.  ■•GO"  indicates  combination  gas-oil  fired. 

(2)  1  =  B  =  R  net  ratings  shown  are  based  on  piping  and  pickup  allowances  w'hich  var>'  from  1 .333  to  1 .315  lor  steam  and  1 .15  for  water. 

Consult  maniifarturer  for  installations  having  unusual  piping  and  pickup  requirements,  such  as  intermittent  system  operation,  extensive  piping  systems,  etc. 

The  l  =  B  =  R  burner  capacity  in  CPH  is  based  on  oil  having  a  heat  value  of  140.000  BTU  per  gallon 


(3)  Boiler  ratings  are  based  on  12.5%  CO',  -r  .10"  water  column  pressure  at  boiler  flue  outlet. 

Ratings  shown  above  apply  at  all  altitudes  up  to  1000  feet  on  oil  and  2000  feel  on  gas.  For  altitudes  above  those  indicated,  the  ratings  should  be  reduced  at  the  rate  ol 
4%  for  each  1000  feet  above  sea  level. 

NOTE;  Maximum  Allcnvable  Working  Pressure - 

Steam  1 5  PSl 

Water  (USA  Standards  50  PSI 

Water  (USA  Optional  70  PSI 

Water  (Canada)  45  PSI 


TAMKLESS  HEATER  RATIMQ5  (Water  &  Steam)  tvvo  Heater  Manifold 


BOILER 

MODEL 

NUMBER  OF  V9-2  TANKLESS* 
HEATERS  INSTALLED 

1 

2 

3 

4 

V-903 

6.0 

- 

- 

- 

V-904 

7.5 

- 

- 

V-905 

7.5 

- 

- 

- 

V-906 

7.5 

13 

- 

- 

V-907 

7.5 

15 

_ 

- 

V-908 

7.5 

15 

- 

- 

V-909 

7.5 

15 

21 

- 

V-910 

7.5 

15 

22.5 

- 

V-911 

7.5 

15 

22.5 

- 

v-912 

7.5 

15 

22.5 

28.5 

•Ratings  are  given  in  gallons  per  minute  continuous  flow'  of 
water  heated  from  40°F  to  140®F  with  200''F  boiler  water. 


□Bumharn 

'  /(a}- 
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5PECIFICATIOM5 


PF-5  RATIMQ5  ®  ® 


■g.J  =  B=':R^5 
>#5^-8onieri^ 

■^■'Camelty'W 

Content 

.>JJgM0l4 

ipPHp 

a 

18.5 

620 

1938 

465 

539 

55 

790 

8.5 

.244 

57.45 

66.12 

58 

70 

23.4 

785 

2454 

589 

683 

6.9 

997 

11.1 

.244 

73.44 

85.00 

69 

84 

28.4 

951 

2971 

713 

827 

8.3 

1204 

13.7 

.245 

89.43 

103.88 

81 

98 

PM07; 

33.3 

1116 

3488 

837 

970 

9,8 

1412 

16,3 

.245 

105.42 

122.76 

92 

112 

9N0it 

38.2 

1281 

4013 

963 

1114 

11.2 

1619 

18,9 

.246 

121  41 

141.64 

104 

127 

PM09 

43.2 

1446 

4583 

1100 

1257 

12.6 

1826 

21,4 

.246 

137.40 

160.52 

115 

141 

fMIO 

48.2 

1612 

5158 

1238 

1402 

14.0 

2033 

24.1 

.247 

153.39 

179.40 

126 

156 

53.1 

1777 

5725 

1374 

1545 

15,6 

2240 

268 

.247 

169.38 

198,28 

138 

170 

PM12 

58.1 

1942 

6283 

1508 

1689 

17.0 

2448 

29.4 

.248 

185.37 

217.16 

149 

184 

fM13" 

63.0 

2108 

6821 

1637 

1833 

18  4 

2655 

32.0 

.248 

201.36 

236.04 

161 

198  1 

PM14 

67.9 

2273 

7354 

1765 

1977 

198 

i  2862 

34  6 

.249 

217.35 

254,92 

172 

212 

72.9 

2438 

7888 

1893 

2120 

21.5 

3069 

■37.2 

.249 

233.34 

273.80 

184 

226 

PM16 

77.8 

2604 

8425 

2022 

2264 

22.5 

3276 

39.8 

.250 

249.33 

292.68 

195 

240 

fM17  : 

82.7 

2769 

8958  1 

2150 

2408 

24.^ 

3484 

42  4 

.250 

265.32 

311.56 

207 

255 

87.7 

2934 

9492 

2278 

2551 

25.5 

3691 

45.0 

.251 

281,31 

330.44 

218 

270 

fF-519 

92.6 

3099 

10025 

2406 

2695 

'  27.0 

3898 

47  6 

.251 

297,30 

349.32 

230 

280 

FM20  A 

97.4 

3265 

10563 

2535 

2839 

28.5 

4105 

50.2 

.252 

313,29 

368.20 

241 

298 

102.5 

3430 

11096 

2663 

2983 

30.0 

4312 

52.8 

.252 

329.28 

387.08 

253 

312 

1.  Suffix  "S"  indicates  steam  boiler,  ’'W  indicates  water  boiler  Suffix  'G'  indicates 
gas-fired.  ‘'0”  oil  fired  and  "GO  ”  for  combination  gas-oi!  fired 

2.  I  - B  =  R  net  ratings  shown  are  based  on  piping  and  pick  up  allowances  which 
vary  from  1.333  to  1.288  for  steam  and  1.15  for  water. 

3  Net  ratings  for  water,  square  feet,  are  based  on  170°F  average  water 
temperature  in  system 

For  higher  water  temperatures,  select  boiler  on  basis  of  I  =  B  =  R  Net  Ratings. 
MBH, 

4.  The  l  =  B  =  R  burner  capacity  in  GPH  is  based  on  oil  having  a  heat  value  of 
140,000  BTU  per  gallon. 

NOTE:  Water  Working  Pressure—  Steam  1 5  PSI  W  P 
Water  50  PSI  W  P 
Water  (Optional)  70  PSI  W.P 


□Burnham 

AMERICA'S  BOILER  COMPANY 
BURNHAM  CORPORATION 


5  Boiler  ratings  are  based  on  12%%  CO^  -^-.10''  water  column  pressure  at 
boiler  flue  outlet. 

I  =  B  =  R  vent  diameter  for  Boiler  No.  PF-504  thru  PF-508  is  10  ',  for  PF-509  - 
PF-515  is  14"  and  for  PF-516  -  PF-521  is  18' 

Consult  manufacturer  lor  installations  having  unusual  piping  and  pick  up 
requirements,  such  as  Intermittent  system  operation,  extensive  piping 
systems,  etc. 

Ratings  shown  above  apply  at  altitudes  up  to  1000  feet  on  oil  and  2000  feet  on 
gas.  For  altitudes  above  those  indicated,  the  ratings  should  be  reduced  at  the 
rate  of  4%  for  each  1000  feet  above  sea  level 


Form  No.  4256-B-6/93-20Mf 
Primed  in  U.S.,^. 
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APPENDIX  C 


BUILDING  LOAD  BACK-UP  CALCULATIONS 


****' 


*** 


***** 


it 


BUILDING  ENERGY  ANALYSIS  PROGRAM 
DEVELOPED  BY 

LAWRENCE  BERKELEY  LABORATORY/UNIVERSITY  OF  CALIFORNIA 
AND 

James  J.  Hirsch/HIRSCH  &  ASSOCIATES/ (805)  482-5515 


WITH  MAJOR  SUPPORT  FROM 
UNITED  STATES  DEPARTMENT  OF  ENERGY 
ASSISTANT  SECRETARY  FOR  CONSERVATION  AND  RENEWABLE  ENERGY 
OFFICE  OF  BUILDINGS  AND  COMMUNITY  SYSTEMS 
BUILDING  SYSTEMS  DIVISION 


LEGAL  NOTICE 


THIS  PROGRAM  WAS  PREPARED  AS  AN  ACCOUNT  OF  WORK  SPONSORED  BY  THE  UNITED 
STATES  GOVERNMENT  AND  OTHERS.  NEITHER  THE  UNITED  STATES  NOR  THE  DEPART¬ 
MENT  OF  ENERGY,  NOR  JAMES  J.  HIRSCH,  NOR  OTHER  SPONSORS,  NOR  ANY  OF 
THEIR  EMPLOYEES,  NOR  ANY  OF  THEIR  CONTRACTORS,  SUBCONTRACTORS,  OR  THEIR 
EMPLOYEES  MAKES  ANY  WARRANTY,  EXPRESS  OR  IMPLIED,  OR  ASSUMES  ANY  LEGAL 
LIABILITY  OR  RESPONSIBILITY  FOR  THE  ACCURACY,  COMPLETENESS  OR  USEFUL¬ 
NESS  OF  ANY  DATA  OR  RESULTS  PRESENTED,  APPARATUS,  INFORMATION,  PRODUCT 
OR  PROCESS  DISCLOSED,  OR  REPRESENTS  THAT  ITS  USE  WOULD  NOT  INFRINGE 
PRIVATELY  OWNED  RIGHTS. 


LBL  RELEASE  DEC  1990  version  :  JJHirsch  PC  2.1D-017 
Elite  Software  PC  DOE-2. ID  released  in  April  1993. 

Copyright  (c)  Elite  Software  Development,  1993.  All  Rights  Reserved. 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-A  GENERAL  PROJECT  AND  BUILDING  INPUT  BIG  DELTA,  AK 


PERIOD  OF  STUDY 

STARTING  DATE 

ENDING  DATE 

NUMBER 

OF  DAYS 

1  JAN  1995 

31  DEC  1995 

365 

SITE  CHARACTERISTIC 

DATA 

BUILDING 

STATION 

LATITUDE 

LONGITUDE 

ALTITUDE 

TIME 

AZIMUTH 

NAME 

(DEG) 

(DEG) 

(FT) 

ZONE 

(DEG) 

BIG  DELTA,  AK 

64.5 

145.6 

0. 

9  AST 

0.0 

ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227 

SUMMARY  OF  SPACES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


NUMBER  OF  SPACES  6  EXTERIOR  6  INTERIOR  0 


SPACE 

SPACE 

MULT 

SPACE 

TYPE 

AZIMUTH 

LIGHTING 
(WATT  / 
SOFT  ) 

PEOPLE 

INTERIOR  C 

1.0 

EXT 

0.0 

0.75 

150.0 

EXTER  ZN^C 

1.0 

EXT 

0.0 

1.00 

150.0 

KITCHEN  ” 

1.0 

EXT 

0.0 

0.70 

5.0 

GYM 

1.0 

EXT 

0.0 

0.50 

75.0 

ADJ  TO  GYM 

1.0 

EXT 

0.0 

0.60 

35.0 

DIN5MP” 

1.0 

EXT 

0.0 

0.75 

150.0 

BUILDING  TOTALS  565.0 


EQUIP 
(WATT  / 

INFILTRATION 

AIR  CHANGES 

AREA 

VOLUME 

SOFT  ) 

METHOD 

PER  HOUR 

(SQFT  ) 

(CUFT  ) 

0.00 

AIR -CHANGE 

1.00 

20342.00 

183078.00 

0.00 

AIR -CHANGE 

1.00 

8829.00 

79461.00 

0.00 

AIR- CHANGE 

1.00 

910.00 

8190.00 

0.00 

AIR-CHANGE 

1.00 

8150.00 

203750.00 

0.00 

AIR-CHANGE 

1.00 

7097.00 

63873.00 

0.00 

AIR- CHANGE 

1.00 

4900.00 

98000.00 

50228.00  636352.00 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  9-24 *10  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  INTERIOR  C  BIG  DELTA,  AK 


DATA  FOR  SPACE  INTERIOR_C 


LOCATION  OF  ORIGIN  IN 

BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

XB  (FT)  YB  (FT)  ZB  (FT) 

(DEG) 

MULTIPLIER 

0.00  0.00  0.00 

0.00 

1.0 

TOTAL  NUMBER  OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

OF  SURFACES  SURFACES 

SURFACES 

SURFACES 

4  1 

2 

1 

NUMBER  OF  SUBSURFACES 

EXTERIOR 

INTERIOR 

TOTAL  WINDOWS  DOORS 

WINDOWS 

0  0  0 

0 

FLOOR  WEIGHT 

CALCULATION 

TEMPERATURE 

(LB/SQFT  ) 

(F  ) 

70.0 

70.0 

INFILTRATION 

INFILTRATION 

CALCULATION 

FLOW  RATE 

SCHEDULE 

METHOD 

(CFM/SQFT) 

INFL_ACTIV 

AIR- CHANGE 

0.00 

PEOPLE 

SCHEDULE 

NUMBER 

AREA  PER 
PERSON 
(SOFT  ) 

OCCUP 

150.0 

135.6 

HEIGHT 

AREA 

VOLUME 

(FT) 

(SQFT  ) 

(CUFT  ) 

9.00 

20342.00 

183078.00 

DAYLIGHTING  SUNSPACE 

NO  NO 

AIR  CHANGES 

HEIGHT  TO 

NEUTRAL  ZONE 

PER  HOUR 

(FT) 

1.00 

0.0 

PEOPLE 

PEOPLE 

PEOPLE 

ACTIVITY 

SENSIBLE 

LATENT 

(BTU/HR  ) 

(BTU/HR  ) 

(BTU/HR 

o 

o 

230.0 

190.0 

BMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
INTERIOR  C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  TOC 


9:24:10  LDL  RUN  1 


LIGHTING 


SCHEDULE 
LIGHT  ON 


LIGHTING 

TYPE 

REC-FLUOR-RV 


LOAD 
{WATTS/ 
SOFT  ) 
0.75 


INTERIOR  SURFACES  (U- VALUE  INCLUDES  BOTH  AIR  FILMS) 
SURFACE 


AREA 
(SOFT  ) 
10000.00 
2000.00 


CONSTRUCTION 

ORESWALL 

ORESWALL 


(BTU/HR-SQFT-F) 
20 . 000 
20 . 000 


EXTERIOR  SURFACES  (U-VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 
SURFACE 


MULTIPLIER 

1.0 


AZIMUTH 

(DEG) 

0.0 


AREA 
(SOFT  ) 
20449.00 


WIDTH 

(FT) 

143.00 


HEIGHT 

(FT) 

143.00 


TILT 

(DEG) 

0.0 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


XB  (FT) 

0.00 


YB  (FT) 

0.00 


UNDERGROUND  SURFACES  (U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

SURFACE  MULTIPLIER  (SQFT  )  CONSTRUCTION 

1.0  20449.00  FLOORCON 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


ADJACENT  SPACE 
EXTER  ZN  C 
DIN&MP  “ 


SURFACE -TYPE 
QUICK  AIR 
QUICK  AIR 


CONSTRUCTION 

ROOFCON 


(BTU/HR-SQFT-F) 

0.075 


SURFACE 

TYPE 

QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


(FT) 

0.00 


(FT) 

0.00 


Y  (FT)  Z  (FT) 

0.00  0.00 


U-VALUE 

(BTU/HR-SQFT-F) 

0.10 


C-2 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 

-  ELITE  SOFTWARE  DEVELOPMENT  INC 

EXTER_ZN_C 

DOE-2. ID  11/28/1995 

BIG  DELTA,  AK 

9:24:10  LDL 

RUN  1 

DATA  FOR  SPACE  EXTER^ZN^ 

C 

LOCATION  OF  ORIGIN  IN 

BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

AREA 

VOLUME 

XB  (FT)  YB  (FT)  ZB  (FT) 

(DEG) 

MULTIPLIER 

(FT) 

(SQFT  ) 

(CUFT  ) 

b.Ob  0.00  0.00 

0.00 

1.0 

9.00 

8829.00 

79461.00 

TOTAL  NUMBER  OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

OF  SURFACES  SURFACES 

SURFACES 

SURFACES  ] 

DAYLIGHTING  SUNSPACE 

7  5 

1 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 

EXTERIOR 

INTERIOR 

TOTAL  WINDOWS  DOORS 

WINDOWS 

4  4  0 

0 

CALCULATION 

FLOOR  WEIGHT 

TEMPERATURE 

(LB/SQFT  ) 

(F  ) 

70.0 

70.0 

INFILTRATION 

INFILTRATION 

HEIGHT  TO 

CALCrULATION 

FLOW  RATE 

AIR  CHANGES 

NEUTRAL  ZONE 

scm;dule 

METHOD 

(CFM/SQFT) 

PER  HOUR 

(FT) 

INFL_ACTIV 

AIR -CHANGE 

0.00 

1.00 

0-0 

PEOPLE 

AREA  PER 

PEOPLE 

PEOPLE 

PEOPLE 

PERSON 

ACTIVITY 

SENSIBLE 

LATENT 

SCHEDULE 

NUMBER 

(SQFT  ) 

(BTU/HR  ) 

(BrU/HR  ) 

(BTU/HR  ) 

OCCUP 

150.0 

58.9 

0.0 

230.0 

190.0 

EMC  ENGINEERS 

INC.  EZDOE 

-  ELITE  SOFTWARE 

DEVELOPMENT  INC 

DOE-2-1D  11/28/1995 

9:24:10  LDL 

RUN  1 

DENVER.  CO 

80227 

REPORT-  LV-C  DETAILS  OF  SPACE 

EXTER_ 

_ZN^ 

_C 

BIG  DELTA,  AK 

LIGHTING 

LOAD 

FRACTION 

LIGHTING 

(WATTS/ 

LOAD 

OF  LOAD 

SCHEDULE 

TYPE 

SQFT  ) 

(KW) 

TO  SPACE 

LIGHT  ON 

REC- FLUOR 

-RV 

1.00 

0.00 

1.00 

OTHER  EQUIPMENT 

SCHEDULE 

DHW^CLASS 

INTERIOR  SURFACES 
SURFACE 

EXTERIOR  SURFACES 
SURFACE 


SOURCE 

TYPE 

HOT -WATER 


LOAD 

(BTU/HR) 

45000.0 


FRACTION  OF  LOAD  TO  SPACE 


SENSIBLE 


(U- VALUE  INCLUDES  BOTH  AIR  FILMS) 


AREA 
(SOFT  ) 
10000.00 


CONSTRUCTION 

ORESWALL 


(BTU/HR-SQFT-F) 

20.000 


0.00 


ADJACENT  SPACE 
INTERIOR  C 


0.10 


SURFACE -TYPE 
QUICK  AIR 


•VALUE  EXCLUDES 

OUTSIDE  AIR 

FILM) 

U- VALUE 

AREA 

WIDTH 

HEIGHT 

(BTU/HR- SQFT- F) 

SURFAC 

MULTIPLIER 

(SQFT  ) 

(FT) 

(FT) 

CONSTRUCTION 

TYPE 

1.0 

8836.00 

94.00 

94.00 

ROOFCON 

0.075 

QUICK 

1.0 

2304.00 

256.00 

9.00 

WALL  CON 

0.180 

QUICK 

1.0 

2439.00 

271.00 

9.00 

WALL'CON 

0.180 

QUICK 

1.0 

3294.00 

366.00 

9.00 

WALL“CON 

0.180 

QUICK 

1.0 

1629.00 

181.00 

9.00 

WALL“CON 

0.180 

QUICK 

LOCATION 

OF  ORIGIN  IN 

LOCATION  OF  ORIGIN 

IN 

BUILDING 

COORDINATES 

SPACE  COORDINATES 

SURFACE 


AZIMUTH 

(DEG) 

TILT 

(DEG) 

XB  (FT) 

YB  (FT) 

ZB  (FT) 

X  (FT) 

Y  (FT) 

Z  (FT) 

0.0 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

90.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

180.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

270.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

90.0 

0-00 

0.00 

0.00 

0.00 

0.00 

0.00 
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EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
EXTER  ZN  C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


UNDERGROUND  SURFACES  (U- VALUE  INCLUDES  INSIDE  AIR  FILM) 
SURFACE 


EXTERIOR  WINDOWS 
WINDOW 


WINDOW 


AREA 

U-VALUE 

MULTIPLIER 

(SQFT  ) 

CONSTRUCTION  (BTU/HR 

-SQFT-F) 

1.0 

8836.00 

FLOORCON 

0.10 

NUMBER  GLASS 

SET¬ 

SKY 

GROUND 

AREA 

SHADING 

OF  TYPE 

BACK 

WIDTH 

HEIGHT 

FORM 

FORM 

MULTIPLIER 

(SQFT  ) 

COEFF 

PANES  INDEX 

(FT) 

(FT) 

(FT) 

FACTOR 

FACTOR 

43 . 0 

21.00 

1.00 

1 

5 

0.00 

7.00 

3.00 

25.0 

21.00 

1.00 

1 

5 

0.00 

7.00 

3.00 

57 . 0 

21.00 

1.00 

1 

5 

0.00 

7.00 

3.00 

23.0 

21.00 

1.00 

1 

5 

0.00 

7.00 

3.00 

LOCATION 

OF  ORIGIN 

IN 

LOCATION 

OF  ORIGIN 

IN 

BUILDING 

COORDINATES 

SURFACE 

COORDINATES 

LOCATED 

IN 

SURFACE 

XB  (FT) 

YB  (FT) 

ZB 

(FT) 

X  (FT) 

Y  (FT) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
KITCHEN 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


DATA  FOR  SPACE  KITCHEN 

LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 

XB  (FT)  YB  (FT)  ZB  (FT) 

0.00  0.00  0.00 

TOTAL  NUMBER  OF 

NUMBER  EXTERIOR 

OF  SURFACES  SURFACES 

4  2 

NUMBER  OF  SUBSURFACES 
EXTERIOR 

TOTAL  WINDOWS  DOORS 

0  0  0 


FLOOR  WEIGHT 
(LB/SQFT  ) 
70.0 

INFILTRATION 


SCHEDULE 

INFL_ACTIV 

PEOPLE 


SCHEDULE 

OCCUP 


CDirr 

AZIMUTH  SPACE 

(DEG)  MULTIPLIER 

0.00  1.0 

NUMBER  OF  NUMBER  OF 

INTERIOR  UNDERGROUND 

SURFACES  SURFACES 

1  1 


INTERIOR 

WINDOWS 

0 

CALCULATION 
TEMPERATURE 
(F  ) 
70.0 


INFILTRATION 
CALCULATION 
METHOD 
AIR -CHANGE 


FLOW  RATE 
(CFM/SQFT) 
0.00 


AREA  PER 
PERSON 

NUMBER  (SOFT  ) 

5.0  182.0 


HEIGHT 

(FT) 

9.00 


DAYLIGHTING  SUNS PACE 

NO  NO 


AIR  CHANGES 
PER  HOUR 
1.00 


PEOPLE 
ACTIVITY 
(BTU/HR  ) 
0.0 


AREA 
(SOFT  ) 
910.00 


HEIGHT  TO 
NEUTRAL  ZONE 
(FT) 
0.0 


PEOPLE 
SENSIBLE 
(BTU/HR  ) 
230.0 


9:24:10  LDL  RUN  1 


VOLUME 
(CUFT  ) 
8190.00 


PEOPLE 

LATENT 

(BTU/HR 

190.0 


) 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
KITCHEN 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


LIGHTING 


SCHEDULE 

LIGHT_ON 

OTHER  EQUIPMENT 


SCHEDULE 
DHW_CAFE 

INTERIOR  SURFACES  (U 
SURFACE 
EXTERIOR  SURFACES  (U 
SURFACE 

SURFACE 

UNDERGROUND  SURFACES 
SURFACE 


LIGHTING 

TYPE 

REC- FLUOR- RV 


SOURCE 

TYPE 

HOT -WATER 


LOAD 
(WATTS/ 
SOFT  ) 
0.70 


LOAD 

(BTU/HR) 

297500.0 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


FRACTION  OF  LOAD  TO  SPACE 


SENSIBLE 


0.10 


LATENT 


-VALUE  INCLUDES  BOTH  AIR  FILMS) 


AREA 
(SOFT  ) 
2000.00 


CONSTRUCTION 

ORESWALL 


U- VALUE 

(BTU/HR- SQFT-F) 
20.000 


ADJACENT  SPACE 
DINtMP 


SURFACE -TYPE 
QUICK  AIR 


-VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 


MULTIPLIER 
1.0 
1 . 0 


AZIMUTH 
(DEG) 
0 . 0 
0.0 


AREA 
(SOFT  ) 
1050.00 
150.00 


TILT 

(DEG) 

0.0 

0.0 


WIDTH  HEIGHT 

(FT)  (FT) 

15.00  70.00 

15.00  10.00 

LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


CONSTRUCTION 
ROOFCON 
WALL  CON 


U- VALUE 

SURFACE 

(BTU/HR -SQFT-F)  TYPE 
0.075  QUICK 

0.180  QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


XB  (FT) 
0.00 
0.00 


YB  (FT) 
0.00 
0.00 


(FT) 
0.00 
0 . 00 


X  (FT) 
0.00 
0.00 


Y  (FT) 
0.00 
0.00 


(FT) 
0 . 00 
0.00 


(U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

MULTIPLIER  (SOFT  }  CONSTRUCTION 

1.0  1050.00  FLOORCON 


U-VALUE 
(BTU/HR -SQFT-F) 
0 . 10 


C-4 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  GYM 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


LIGHTING 


SCHEDULE 
GYM  LIGHT 


LOAD 

LIGHTING  (WATTS/ 
TYPE  SOFT  ) 
REC- FLUOR -RV  0.50 


FRACTION 

LOAD  OF  LOAD 
(KW)  TO  SPACE 
0.00  1.00 


INTERIOR  SURFACES  (U- VALUE  INCLUDES 

AREA 

SURFACE  (SOFT  ) 

2000.00 

EXTERIOR  SURFACES  (U-VALUE  EXCLUDES 


SURFACE  MULTIPLIER 

1.0 
1.0 
1.0 
1.0 


BOTH  AIR  FILMS) 

U-VALUE 

CONSTRUCTION  (BTU/HR-SQFT-F) 

ORESWALL  20.000 

OUTSIDE  AIR  FILM) 

AREA  WIDTH  HEIGHT 

(SOFT  )  (FT)  (FT) 

6935.00  73.00  95.00 

2500.00  100.00  25,00 

100.00  5.00  20,00 

1640.00  82.00  20.00 


ADJACENT  SPACE  SURFACE -TYPE 

ADJ_TO_GYM  QUICK  AIR 


CONSTRUCTION 
ROOFCON 
WALL  CON 
WALL“CON 
WALL~CON 


U-VALUE 

SURFACE 

(BTU/HR-SQFT-F)  TYPE 
0 . 075  QUICK 

0.180  QUICK 

0.180  QUICK 

0.180  QUICK 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


AZIMUTH 

TILT 

SURFACE 

(DEG) 

(DEG) 

XB  (FT)  YB 

(FT)  ZB 

(FT) 

0.0 

0.0 

0.00 

0.00 

0.00 

0.0 

90.0 

0.00 

0.00 

0.00 

180.0 

90.0 

0.00 

0.00 

0.00 

270.0 

90.0 

0.00 

0.00 

0.00 

UNDERGROUND  SURFACES 

(U-VALUE  INCLUDES  INSIDE 

AIR  FILM) 

AREA 

U-VALUE 

SURFACE 

MULTIPLIER 

(SQFT  ) 

CONSTRUCTION 

(BTU/HR- 

SQFT-F) 

1.0 

6935.00 

FLOORCON 

0.10 

LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 

X  (FT)  Y  (FT)  Z  (FT) 
0.00  0.00  0.00 

0.00  0.00  0.00 

0,00  0.00  0.00 

0.00  0.00  0.00 


C-5 


EMC  ENGINEERS  INC. 

DENVER,  CO  60227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
ADJ  TO  GYM 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


DATA  FOR  SPACE 


ADJ  TO  GYM 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 

XB  (FT)  YB  (FT)  ZB  (FT) 

0.00  0.00  0.00 


TOTAL 
NUMBER 
OF  SURFACES 
7 


NUMBER  OF 
EXTERIOR 
SURFACES 
5 


NUMBER  OF  SUBSURFACES 
EXTERIOR 

TOTAL  WINDOWS  DOORS 


FLOOR  WEIGHT 
(LB/SQFT  ) 
70.0 

INFILTRATION 


SCHEDULE 

GYM_INFL 

PEOPLE 


SPACE 

AZIMUTH 

(DEG) 

0.00 

NUMBER  OF 
INTERIOR 
SURFACES 
1 


INTERIOR 

WINDOWS 

0 

CALCULATION 
TEMPERATURE 
(F  ) 


INFILTRATION 

CALCULATION 

METHOD 

AIR-CHANGE 


SCHEDULE  NUMBER 

OCCUP  35.0 


SPACE 

MULTIPLIER 

1.0 

NUMBER  OF 
UNDERGROUND 
SURFACES 
1 


FLOW  RATE 
(CFM/SQFT) 
0.00 


AREA  PER 
PERSON 
(SOFT  ) 
202.8 


HEIGHT 

(FT) 

9.00 


DAYLIGHTING  SUNS PACE 

NO  NO 


AIR  CHANGES 
PER  HOUR 
1.00 


PEOPLE 
ACTIVITY 
(BTU/HR  ) 
0.0 


AREA 
(SOFT  ) 
7097.00 


HEIGHT  TO 
NEUTRAL  ZONE 
(FT) 
0.0 


PEOPLE 
SENSIBLE 
(BTU/HR  ) 
400.0 


VOLUME 
(CUFT  ) 
63873.00 


PEOPLE 
LATENT 
(BTU/HR  ) 
800.0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
ADJ  TO  GYM 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


LIGHTING 


SCHEDULE 

LIGHT_ON 

OTHER  EQUIPMENT 


SOJEDULE 

DHW^GYM 

INTERIOR  SURFACES 


SURFACE 


EXTERIOR  SURFACES 


SURFACE 


SURFACE 


LOAD 

FRACTION 

LIGHTING 

(WATTS/ 

LOAD 

OF  LOAD 

TYPE 

SQFT  ) 

(KW) 

TO  SPACE 

REC- FLUOR -RV 

0.60 

0.00 

1 . 00 

FRACTION 

OF  LOAD  TO  SPACE 

SOURCE 

LOAD 

TYPE 

(BTU/HR) 

SENSIBLE 

LATENT 

HOT -WATER 

28000.0 

0.00 

0.10 

(U- VALUE  INCLUDES  BOTH  AIR  FILMS) 

U- VALUE 


AREA 
(SQFT  ) 

CONSTRUCTION  (BTU/HR-SQFT 

-F) 

ADJACENT  SPACE  SURFACE -TYPE 

2000.00 

ORESWALL 

20.1 

DOO 

GYM 

QUICK  AIR 

VALUE  EXCLUDES 

OUTSIDE  AIR 

FILM) 

U-VALUE 

AREA 

WIDTH 

HEIGHT 

SURFAC 

MULTIPLIER 

(SQFT  ) 

(FT) 

(FT) 

CONSTRUCTION 

(BTU/HR- SQFT- F) 

TYPE 

1.0 

6935.00 

73.00 

95.00 

ROOFCON 

0 . 075 

QUICK 

1 . 0 

522.00 

58.00 

9.00 

WALL  CON 

0.180 

QUICK 

1 . 0 

868.50 

96.50 

9.00 

WALL“CON 

0.180 

QUICK 

1 . 0 

1350.00 

150.00 

9.00 

WALL“CON 

0.180 

QUICK 

1.0 

135.00 

15.00 

9.00 

WALL“CON 

0.180 

QUICK 

LOCATION 

OF  ORIGIN 

IN 

LOCATION  OF  ORIGIN 

IN 

BUILDING 

COORDINATES 

SPACE  COORDINATES 

AZIMUTH 

(DEG) 

TILT 

(DEG) 

XB  (FT) 

YB  (FT) 

ZB 

(FT) 

X  (FT)  Y  (FT) 

Z  (FT) 

0 . 0 

0.0 

0.00 

0.00 

0.00 

0.00  0.00 

0.00 

0 . 0 

90.0 

0.00 

0.00 

0.00 

0.00  0.00 

0.00 

90.0 

90.0 

0.00 

0.00 

0.00 

0.00  0.00 

0 . 00 

180.0 

90.0 

0.00 

0.00 

0.00 

0.00  0.00 

0 .00 

270.0 

90.0 

0.00 

0.00 

0.00 

0.00  0.00 

0 . 00 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
ADJ  TO  GYM 


UNDERGROUND  SURFACES  (U-VALUE  INCLUDES  INSIDE  AIR  FILM) 


AREA 

SURFACE 

MULTIPLIER 

(SQFT  ) 

CONSTRUCTION 

1.0 

6935.00 

FLOORCON 

U- VALUE 
(BTU/HR- SOFT- F) 
0.10 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


C-6 


EMC  ENGINEERS  INC . 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
DINtMP 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


DATA  FOR  SPACE  DIN&MP 


LOCATION  OF  ORIGIN 

IN 

SPACE 

AZIMUTH 

BUILDING  COORDINATES 

SPACE 

HEIGHT 

AREA 

XB  (FT)  YB  (FT) 
0.00  0.00 

ZB 

(FT) 

0.00 

(DEG) 

0.00 

MULTIPLIER 

1.0 

(FT) 

20.00 

(SQFT  ) 
4900.00 

TOTAL  NUMBER 

OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

DAYLIGHTING  SUNSPACE 

NO  NO 

OF  SURFACES  SURFACES 

6  3 

SURFACES 

2 

SURFACES 

1 

NUMBER  OF  SUBSURFACIES 

INTERIOR 

EXTERIOR 

TOTAL  WINDOWS 

DOORS 

WINDOWS 

0  0 

0 

0 

CALCULATION 

FLOOR  WEIGHT 

TEMPERATURE 

(LB /SQFT  ) 

(F  ) 

70.0 

70 , 0 

INFILTRATION 

INFILTRATION 

HEIGHT  TO 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

NEUTRAL  ZONE 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

(FT) 

INFL^ACTIV 

AIR- CHANGE 

0.00 

1.00 

0 . 0 

PEOPLE 

AREA  PER 

PEOPLE 

PEOPLE 

PERSON 

ACTIVITY 

SENSIBLE 

SCHEDULE 

NUMBER 

(SQFT  ) 

(BTU/HR  ) 

(BTU/HR 

OCCUP 

150.0 

32.7 

0.0 

0.0 

VOLUME 
(CUFT  ) 
98000.00 


PEOPLE 
LATENT 
(BTU/HR  ) 
0.0 


EMC  ENGINEERS  INC . 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
DIN&MP 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


SCHEDULE 
LIGHT  ON 


INTERIOR  SURFACES 
SURFACE 


LIGHTING 

TYPE 

REC- FLUOR -RV 

(U- VALUE  INCLUDES  BOTH  AIR  FILMS) 


LOAD 
(WATTS/ 
SOFT  ) 
0.75 


AREA 
(SOFT  ) 
2000.00 
2000.00 


CONSTRUCTION 

ORESWALL 

ORESWALL 


(BTU/HR-SQFT-F) 

20.000 

20.000 


EXTERIOR  SURFACES  (U- VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 
SURFACE 


MULTIPLIER 

1-0 

1.0 

1.0 


AREA 
(SOFT  ) 
4900.00 
1400.00 
1400.00 


WIDTH 

(FT) 

70.00 

70.00 

70.00 


HEIGHT 

(FT) 

70.00 

20.00 

20.00 


SURFACE 


AZIMUTH 

(DEG) 

0.0 

0.0 

90.0 


TILT 

(DEG) 

0.0 

90.0 

90.0 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


LOAD 

(KW) 

0,00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


ADJACENT  SPACE 
INTERIOR  C 
KITCHEN  ~ 


CONSTRUCTION 
ROOFCON 
WALL  CON 
WALL^CON 


XB  (FT) 
0.00 
0.00 
0.00 


(FT) 

0.00 

0.00 

0.00 


(FT) 

0.00 

0.00 

0.00 


UNDERGROUND  SURFACES  (U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

SURFACE  MULTIPLIER  (SQFT  )  CONSTRUCTION 

1.0  4900.00  FLOORCON 


U-VALUE 

(BTU/HR-SQFT-F) 

0.10 


SURFACE-TYPE 
QUICK  AIR 
QUICK  AIR 

U-VALUE 

(BTU/HR-SQFT-F) 

0.075 

0.180 

0.180 


SURFACE 

TYPE 

QUICK 

QUICK 

QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


X  (FT) 
0.00 
0.00 
0.00 


Y  (FT) 
0.00 
0.00 
0.00 


(FT) 

0.00 

0.00 

0.00 


C-7 


EMC 

DENVER, 
REPORT-  LV-G 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227 

DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


NUMBER  OF  SCHEDULES  10 
SCHEDULE  FULL_OFF 
THROUGH  31  12 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  123456789 
0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

SCHEDULE  OCCUP 

THROUGH  5  6 


{  NON  DIMENSIONLESS  SCHEDULES  ARE  GIVEN  IN  ENGLISH  UNITS  ) 


10  11  12  13  14 

0.00  0-00  0.00  0.00  0.00 


15  16 

.00  0.00 


17 

.00 


18 

.00 


19  20  21  22  23 

.00  0.00  0.00  0.00  0.00 


24 
.  00 


FOR 

DAYS 

SUN 

HOUR  1 

2 

3 

0.00 

0.00 

0.00 

FOR 

DAYS 

MON 

HOUR  1 

2 

3 

0.00 

THROUGH 

0.00 

25  8 

0.00 

FOR 

DAYS 

SUN 

HOUR  1 

2 

3 

0.00 

THROUGH 

0.00 

31  12 

0.00 

4 

.00 


6 

7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

00  0.00 

0,00  0.00 

0-00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

FRI 

6  7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

•  19 

20 

21 

22 

23 

24 

00  0.10 

1.00  1.00 

1.00 

0.80 

0.30 

1.00 

1.00 

0.30 

0.10 

0.10 

0.10 

0.40 

0.40 

0.20 

0.00 

0.00 

0.00 

THU  FRI 

SAT  HOL 

24 

6 

7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

00  0.00 

0.00  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


FOR 
HOUR  1 

DAYS  SUN 
2  3 

SAT  HOL 

4  5  6  7 

8 

.9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.00 

0.00  0.00 

0.00  0.00  0.00  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

FOR 
HOUR  1 

DAYS  MON 
2  3 

TUE  WED  THU  FRI 

4  5  6  7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.00 

0.00  0.00 

0.00  0.00  0-00  0.10 

1.00 

1.00 

1.00 

0.80 

0.30 

1.00 

1.00 

0.30 

0.10 

0.10 

0.10 

0.40 

0.40 

0.20 

0.00 

0.00 

0,00 

SCHEDULE  LIGHT_ON 

THROUGH  5  6 

FOR  DAYS  SUN 
HOUR  123 

SAT  HOL 

4  5  6  7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.04 

0.04  0.04 

0.04  0.04  0.04  0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

FOR 
HOUR  1 

DAYS  MON 
2  3 

TUE  WED  THU  FRI 

4  5  6  7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0.00 

0.00  0.00 

0.00  0.00  0.00  0.00 

0.60 

0.70 

0.80 

0.80 

0.40 

0.40 

0.80 

0.40 

0.20 

0.20 

0.10 

0 . 10 

0.00 

0.00 

0.00 

0-00 

■ 

THROUGH 

FOR 
HOUR  1 

25  8 

DAYS  SUN 
2  3 

MON  TUE  WED  THU  FRI 
4  5  6  7 

SAT  : 
8 

HOL 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.04 

0.04  0.04 

0.04  0.04  0.04  0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0,04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

THROUGH  31  12 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


FOR  DAYS  SUN  SAT  HOL 

HOUR  12  3  4  5  6  78  9  10  11  12 

0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 


13 

.04 


14 

0.04 


15  16  17 

.04  0.04  0.04  0. 


FOR  DAYS 
HOUR  1  2 

0.00  0.00 


MON  TUE  WED  THU  FRI 

3  4  5  6  7  8  9  10  11  12 

0.00  0.00  0.00  0.00  0.00  0.60  0.70  0.80  0.80  0.40 


SCHEDULE  DHW_CLASS 
THROUGH  5  6 


FOR  DAYS 
HOUR  1  2 

0.00  0.00 

FOR  DAYS 
HOUR  1  2 

0.00  0.00 

THROUGH  25  8 

FOR  DAYS 
HOUR  1  2 

0.00  0.00 

THROUGH  31  12 


SUN  SAT  HOL 

3  4  5  6 

0.00  0.00  0.00  0.00  0 

MON  TUE  WED  THU  FRI 
3  4  5  6 


7  8 

.00  0.00 


0.00  0.00  0.00  0.00  0.10  0.20  0 


9 

-00 


9 

20 


SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
3  4  5  6  7  8  9 

0.00  0.00  0.00  0.00  0.00  0.00  0.00 


10 

.00 


10 

.80 


10 

0.00 


11 

.00 


11 
.  80 


11 
.  00 


12 

.00 


12 

.00 


12 

.00 


13  14 

.40  0.80 


13  14 

.00  0.00 


0. 


15  16  17 

40  0.20  0.20  0, 


13 

.30 


13 

.00 


14 

.10 


14 

.00 


15  16  17 

.00  0.00  0.00  0 


15  16  17 

.00  0.00  0.00  0 


15  16  17 

.00  0.00  0.00  0 


18  19  20  21  22  23  24 
04  0.04  0.04  0.04  0.04  0.04  0,04 


18  19  20  21  22  23  24 
10  0.10  0.00  0.00  0.00  0,00  0.00 


18  19  20  21  22  23  24 
00  0.00  0.00  0.00  0.00  0.00  0.00 


18  19  20  21  22  23  24 
00  0.00  0.00  0.00  0.00  0.00  0.00 


18  19  20  21  22  23  24 
00  0,00  0.00  0.00  0.00  0.00  0.00 


C-8 


. . engineers . INCr . izDOE'-’ELiTE'sOFrWME'DETOLOPMENr'iNc”  DOE-2. ID  11/26/1995  9:24:10  LDL  RUN  1 

REPORT?”lV-G  DETAILS  OF  SOffiDULis  OCCURRING  . . 


FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0 . 00 

24 

0.00 

FOR 
HOUR  1 
0.00 

DAYS  MON 
2  3 

0.00  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.10 

8 

0.20 

9 

0.20 

10 

0.80 

11 

0.80 

12 

1.00 

13 

0.30 

14 

0.10 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

SCHEDULE  DHW^GYM 

THROUGH 

5  6 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0 . 00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.10 

DAYS  MON 
2  3 

0.10  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.30 

8 

0.30 

9 

0.40 

10 

0.40 

11 

0.30 

12 

0.30 

13 

0.70 

14 

0.70 

15 

0.60 

16 

0.60 

17 

1.00 

18 

1.00 

19 

0.30 

20 

0.30 

21 

0.10 

22 

0.10 

23 

0.00 

24 

0.00 

THROUGH 

25  8 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

MON  TUE  WED  THU  FRI 
4  5  6  7 

0.00  0.00  0.00  0.00 

SAT  HOL 

8  9 

0.00  0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH  31  12 


. . ENaiNEERS . INcT . EZDOE’-'ELiTE'sOFTWARE'DEVELOPMiNT'lNC  DOE-2. ID  11/26/1995  9:24:10  LDL  RUN  1 

report^’l^^g  details  of  schIdulIs  occurring  in  the  pr^ct _ _ 


FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.10 

DAYS  MON 
2  3 

0.10  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.30 

8 

0.30 

9 

0.40 

10 

0.40 

11 

0.30 

12 

0.30 

13 

0.70 

14 

0.70 

15 

0.60 

16 

0.60 

17 

1.00 

18 

1.00 

19 

0.30 

20 

0.30 

21 

0.10 

22 

0.10 

23 

0.00 

24 

0.00 

SCHEDULE  DHW_CAFE 

THROUGH 

5  6 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.00 

DAYS  MON 
2  3 

0.00  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.00 

6 

0.10 

9 

0.10 

10 

0.20 

11 

0.20 

12 

0.20 

13 

0.90 

14 

0.50 

15 

0.10 

16 

0.10 

17 

0.00 

18 

0.00 

19 

0-00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH 

25  8 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

MON  TUE  WED  THU  FRI 
4  5  6  7 

0.00  0.00  0.00  0.00 

SAT  HOL 

8  9 

0.00  0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH  31  12 


EMC  ENGINEERS 

DENVER,  CO 

REPORT-  LV-G  DETAILS  OF  SCHEDULES 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 


INC. 

T-^?G  DETAILS  OF  SCHED^ES  OCCURRING  IN  THE  PROJECT  BIG  DELTA, 


9:24:10  LDL  RUN  1 


FOR 
HOUR  1 
0-00 

DAYS  SUN 
2  3 

0-00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0,00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0,00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.00 

DAYS  MON 
2  3 

0.00  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0,00  0.00  0.00 

8 

0.10 

9 

0.10 

10 

0.20 

11 

0.20 

12 

0.20 

13 

0.90 

14 

0.50 

15 

0.10 

16 

0.10 

17 

0.00 

18 

0.00 

19 

0-00 

20 

0-00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

SCHEDULE  GYM_LIGHT 

THROUGH 

5  6 

FOR 
HOUR  1 
0,00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.00 

DAYS  MON 
2  3 

0.00  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.80 

11 

0.80 

12 

0.40 

13 

0.80 

14 

0.80 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH 

25  8 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

MON  TUE  WED  THU  FRI 
4  5  6  7 

0.00  0.00  0.00  0.00 

SAT  ] 
8 

0.00 

HOL 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH  31  12 


C-9 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  5  6  7 

0.00  0.00  0.00  0.00  0.00  0.00  0.00 

FOR  DAYS  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6  7 

0.00  0.00  0.00  0.00  0.00  0.00  0.00 

SCHEDULE  FULL_ON 

THROUGH  31  12 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6  7 

1.00  1.00  1.00  1.00  1.00  1.00  1.00 

SCHEDULE  INFL_ACTIV 

THROUGH  5  6 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6  7 

0.15  0.15  0.15  0.15  0.15  0.15  0.15 

THROUGH  25  8 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6  7 

0.20  0.20  0.20  0.20  0.20  0.20  0.20 

THROUGH  31  12 


8  9 

10 

11 

12 

13 

14 

15 

0.00  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8  9 

10 

11 

12 

13 

14 

15 

0.00  0.00 

0.80 

0.80 

0.40 

0.80 

0.80 

0.00 

SAT  HOL 

8  9 

10 

11 

12 

13 

14 

15 

1.00  1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

SAT  HOL 

8  9 

10 

11 

12 

13 

14 

15 

0.15  0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

SAT  HOL 

8  9 

10 

11 

12 

13 

14 

15 

0.20  0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

16 

17 

18 

19 

20 

21 

22 

23 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16 

17 

18 

19 

20 

21 

22 

23 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16 

17 

18 

19 

20 

21 

22 

23 

1.00 

1.00 

1.00  1 

.00 

1.00  1 

.00  1 

.00 

1.00 

16 

17 

18 

19 

20 

21 

22 

23 

0.15 

0.15  0 

.15 

0.15 

0.15 

0.15 

0.15 

0.15 

16 

17 

18 

19 

20 

21 

22 

23 

0.20 

0.20 

0.20 

0.20 

0.20  0 

.20 

0.20 

0.20 

24 

1.00 


24 

0.15 


24 

0.20 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


FOR 
HOUR  1 
0.15 

DAYS  SUN 
2  3 

0.15  0.15 

MON  TUE  WED  THU  FRI 
4  5  6  7 

0.15  0.15  0.15  0.15 

SAT  HOL 

8  9 

0.15  0.15 

10 

0.15 

11 

0.15 

12 

0.15 

13 

0.15 

14 

0.15 

15 

0.15 

16 

0.15 

17 

0.15 

18 

0.15 

19 

0.15 

SCHEDULE  GYM_INFL 

THROUGH 

5  6 

FOR 
HOUR  1 
0.15 

DAYS  SUN 
2  3 

0.15  0.15 

SAT  HOL 

4  5  6  7 

0.15  0.15  0.15  0.15 

8  9 

0.15  0.15 

10 

0.15 

11 

0.15 

12 

0.15 

13 

0.15 

14 

0.15 

15 

0.15 

16 

0.15 

17 

0.15 

18 

0.15 

19 

0.15 

FOR 
HOUR  1 
0.15 

DAYS  MON 
2  3 

0.15  0.15 

TUE  WED  THU  FRI 

4  5  6  7 

0.15  0.15  0.15  0.15 

8  9 

0.25  0.35 

10 

0.35 

11 

0.35 

12 

0.35 

13 

0.35 

14 

0.35 

15 

0.35 

16 

0.35 

17 

0.35 

18 

0.35 

19 

0.15 

THROUGH 

25  8 

FOR 
HOUR  1 
0.20 

DAYS  SUN 
2  3 

0.20  0.20 

MON  TUE  WED  THU  FRI 

4  5  6  7 

0.20  0.20  0.20  0.20 

SAT  HOL 

8  9 

0.20  0.20 

10 

0.20 

11 

0.20 

12 

0.20 

13 

0.20 

14 

0.20 

15 

0.20 

16 

0.20 

17 

0.20 

18 

0.20 

19 

0.20 

THROUGH 

31  12 

FOR 
HOUR  1 
0-15 

DAYS  SUN 
2  3 

0.15  0.15 

SAT  HOL 

4  5  6  7 

0.15  0.15  0.15  0.15 

8  9 

0.15  0.15 

10 

0.15 

11 

0.15 

12 

0.15 

13 

0.15 

14 

0.15 

15 

0.15 

16 

0.15 

17 

0.15 

18 

0.15 

19 

0.15 

20  21  22  23  24 

0.15  0.15  0.15  0.15  0.15 


20  21  22  23  24 

0.15  0.15  0.15  0.15  0.15 


20  21  22  23  24 

0.15  0.15  0.15  0.15  0.15 


20  21  22  23  2^_ 
0.20  0.20  0.20  0.20  0.20 


20  21  22  23  24 

0.15  0.15  0.15  0.15  0.16 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


FOR  DAYS  MON  TUE  WED  THU  FRI 

HOUR  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.25  0.35  0.35  0.35  0.35  0.35  0.35 


15  16  17  18  19  20 

0.35  0.35  0.35  0.35  0.15  0.15 


21  22  23  24 

0.15  0.15  0.15  0.15 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LS-A  SPACE  PEAK  LOADS  SUMMARY 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


SPACE  NAME 
INTERIOR  C 
EXTER  ZNTC 
KITCHEN  ~ 

GYM 

ADJ  TO  GYM 
DINEMP“ 

SUM 

BUILDING  PEAK 


MULTIPLIER 

COOLING  LOAD 

TIME 

OF 

DRY- 

SPACE 

FLOOR 

(KBTU/HR) 

PEAK 

BULB 

1. 

1 . 

44.791 

AUG 

31 

2 

PM 

72  .F 

1. 

1 . 

206.882 

AUG 

13 

6 

PM 

73  .F 

1 . 

1 . 

20.932 

AUG 

31 

1 

PM 

70. F 

1 . 

1. 

46.007 

AUG 

30 

1 

PM 

80  .F 

1. 

1. 

27.248 

AUG 

31 

1 

PM 

70. F 

1 . 

1. 

10.120 

JUL 

12 

5 

PM 

87. F 

355.980 

272.741 

AUG 

31 

2 

PM 

72  .F 

WET- 

HEATING  LOAD 

TIME 

OF 

DRY- 

WET- 

BULB 

(KBTU/HR) 

PEAK 

BULB 

BULB 

55. F 

-384.693 

DEC 

10 

11 

AM 

-22  .F 

-22  .  F 

60. F 

-436.093 

FEB 

5 

5 

AM 

-44  .F 

-44  .F 

54  .F 

-21.309 

DEC 

10 

11 

AM 

-22  .  F 

-22  .F 

55  .F 

-562.438 

JAN 

23 

3 

PM 

-13  .F 

-14  .  F 

54  .F 

-248.751 

JAN 

23 

3 

PM 

-13  .F 

-14  .F 

65  .F 

-183.747 

JAN 

23 

3 

PM 

-13  .F 

-14  .F 

-1837.030 

55.  F 

-1757.522 

JAN 

23 

3 

PM 

-13. F 

-14  .F 

C-10 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

REPORT-^-B  SPACE  P^  LOAD  COMPONENTS  INTERIOR__C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


SPACE  INTERIOR  C 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY- BULB  TEMP 
WET -BULB  TEMP 


1.0 

20342  SOFT 
183078  CUFT 


FLOOR  MULTIPLIER 
1890  M2 
5185  M3 


COOLING  LOAD 

AUG  31  2PM 
72F  22C 

55F  13C 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 
TOTAL  LOAD  /  AREA 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  } 

0, 

.000 

0 

.000 

0 

.000 

0 

.000 

35. 

.480 

10 

.391 

0 

.000 

0 

.000 

0. 

.000 

0 

.000 

0 

.000 

0 

.000 

0, 

.000 

0 

.000 

0 

.000 

0 

.000 

0, 

.000 

0 

.000 

0 

.000 

0 

.000 

0. 

.  000 

0 

.000 

0 

.000 

0 

.000 

-52. 

.297 

-15 

.317 

0 

.000 

0 

.000 

29. 

.137 

8 

.534 

28 

.500 

8 

.347 

32, 

.259 

9 

.448 

0 

.000 

0 

.000 

0. 

.000 

0 

.000 

0 

.000 

0 

.000 

0. 

.000 

0 

.000 

0 

.000 

0 

.000 

0, 

.212 

0 

.062 

0 

.000 

0 

.000 

44 

.791 

13 

.118 

28 

.500 

8 

.347 

73! 291  KBTU/H 
3.60BTU/H.SQFT 


KW 

W  /  M2 


HEATING  LOAD 

DEC  10  11AM 
-22F  -30C 

-22F  -30C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


0.000 

-144.032 

0.000 

0.000 

0.000 

0.000 

-95.799 

0.023 

2.103 

0.000 

0.000 

-146.989 


0.000 

-42.183 

0.000 

0.000 

0.000 

0.000 

-28.057 

0.007 

0.616 

0.000 

0.000 

-43.049 


-384.693  -112.667 

-384.693  KBTU/H  -112.667  KW 

18.911BTU/H.SQFT  59.617  W  /  M2 


*  NOTE  1)THE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

*  -  LOADS 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 

*  IN  CONSIDERATION 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  ^ 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  EXTER_ZN_C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


SPACE  EXTER  ZN  C 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


1.0 

8829  SOFT 
79461  CUFT 


FLOOR  MULTIPLIER 
820  M2 
2250  M3 


COOLING  LOAD 


AUG  13  6PM 
73F  23C 

60F  16C 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 

EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

33.238 

9.735 

0.000 

0.000 

22.033 

6.453 

0.000 

0.000 

19.325 

5.660 

0.000 

0.000 

153.679 

45.009 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-22.598 

-6.618 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.205 

0.353 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

206.882 

60.591 

0.000 

0.000 

206.882 

KBTU/H 

60.591 

KW 

23.43BTU/H.SQFT 

73.869 

W  /  M2 

HEATING  LOAD 

FEi'”5'*5^~^ 
-44F  -42C 

-44F  -42C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-129.470 

-75.929 

-170.843 

5.350 

0.000 

0.000 

-53.404 

0.054 

1.233 

0.000 

0.000 

-13.083 


-37.919 

-22.238 

-50.036 

1.567 

0.000 

0.000 

-15.641 

0.016 


-436.093  -127.721 

-436.093  KBTU/H  -127.721  KW  ^ 

49.393BTU/H.SQFT  155.711  W  /  M2 


* 

*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE 

*  -  LOADS 

*  2) TIMES  GIVEN  IN  STANDARD 

*  IN  CONSIDERATION 


OUTSIDE  VENTILATION  AIR 
TIME  FOR  THE  LOCATION 


C-11 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
KITCHEN 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


SPACE  KITCHEN 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


1.0 

910  SOFT 
8190  CUFT 


FLOOR  MULTIPLIER 
85  M2 
232  M3 


COOLING  LOAD 

AUG  il  1PM 
70F  21C 

54F  12C 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


SENSIBLE 

(KBTU/H)  (  KW  ) 


0.000 

2.690 

0.000 

0.000 

0.000 

0.000 

-2.685 

0,945 

0.828 

0.000 

19.155 

0.000 

20.932 


LATENT 
(KBTU/H) 


0.000 
0.788 
0.000 
0.000 
0.000 
0.000 
-0.786 
0.277 
0.243 
0.000 
5.610 
0.000 

_  6.131 

75.432  KBTU/H 
82.89BTU/H.SQFT 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.950 

0.000 

0.000 

53.550 

0.000 

54.500 

22.092 

261.318 


1.0 


HEATING  LOAD 

DEC  10  11AM 
-22F  -30C 

-22F  -30C 

SENSIBLE 


(  KW  ) 

(KBTU/H) 

(  KW  ) 

0.000 

0.000 

0.000 

0.000 

-9.908 

-2.902 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-4.919 

-1.441 

0.278 

0.001 

0.000 

0.000 

0.088 

0.026 

0.000 

0.000 

0.000 

15.683 

0.006 

0.002 

0.000 

-6.576 

-1.926 

15.962 

-21.309 

-6.241 

KW 

-21.309  KBTU/H 

-6.241 

W  /  M2 

23.416BTU/H.SQFT 

73.819 

KW 

W  /  M2 


DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
LOADS 

2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GYM 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


SPACE  GYM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


1.0 

8150 

203750 


SOFT 

CUFT 


FLOOR  MULTIPLIER 
757  M2 
5770  M3 


COOLING  LOAD 


AUG  30  1PM 
80F  27C 

55F  13C 


SENSIBLE 

(KBTU/H)  (  KW  ) 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 

EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 
TOTAL  LOAD  /  AREA 


3.332 

5.796 

0.000 

0.000 

0-000 

0.000 

-17.736 

24.639 

7.926 

0.000 

0.000 

22.050 


LATENT 
(KBTU/H) 


0.976  0.000 

1.697  0.000 

0.000  0.000 

0.000  0.000 

0.000  0.000 

0.000  0.000 

-5.194  0.000 

7.216  60.000 

2.321  0.000 

0.000  0.000 

0.000  0.000 

6.458  0.000 


46.007  13.474  60.000 

106.007  KBTU/H  31.047 

13.01BTU/H.SQFT  41.004 


HEATING  LOAD 


JAN  23  3PM 
-13F  -25C 

-14F  -26C 

SENSIBLE 


(  KW  ) 

(KBTU/H) 

(  KW  ) 

0.000 

-63.458 

-18.585 

0.000 

-43.866 

-12.847 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-38.401 

-11.247 

17.573 

11.313 

3.313 

0.000 

2.064 

0.604 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

-430.089 

-125.962 

17.573 

-562.438 

-164 . 724 

KW 

-562.438  KBTU/H 

-164.724 

W  /  M2 

69.011BTU/H.SQFT 

217.555 

KW 

W 


/  M2 


DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
LOADS 

2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


C-12 


EMC  ENGINEERS  INC.  E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  DINiMP 


DOE-2. ID  11/28/1995  9:24:10  LDL  RUN  1 

BIG  DELTA,  AK 


SPACE  DIN&MP 

MULTIPLIER  1.0  FLOOR  MULTIPLIER  1.0 

FLOOR  AREA  4900  SQFT  455  M2 

VOLUME  98000  CUFT  2775  M3 

COOLING  LOAD  HEATING  LOAD 


TIME 

JUL  12 

5  PM 

DRY -BULB 

TEMP 

87F 

31C 

WET- BULB 

TEMP 

65F 

18C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

WALLS 

7.805 

2.286 

0.000 

0.000 

ROOFS 

12.423 

3.638 

0.000 

0.000 

GLASS  CONDUCTION 

0.000 

0.000 

0.000 

0.000 

GLASS  SOLAR 

0.000 

0 . 000 

0.000 

0.000 

DOOR 

0.000 

0.000 

0.000 

0.000 

INTERNAL  SURFACES 

0.000 

0.000 

0.000 

0.000 

UNDERGROUND  SURFACES  -15.117 

-4.427 

0.000 

0.000 

OCCUPANTS  TO  SPACE 

0.000 

0.000 

0.000 

0,000 

LIGHT  TO  SPACE 

0.502 

0.147 

0.000 

0.000 

EQUIPMENT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

PROCESS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

INFILTRATION 

4.507 

1.320 

0.000 

0.000 

TOTAL 

10.120 

2.964 

0.000 

0.000 

TOTAL  LOAD 

10.120 

KBTU/H 

2.964 

KW 

TOTAL  LOAD  /  AREA 

2.07BTU/H.SQFT 

6.511 

W  /  M2 

JAN  23  3PM 
-13F  -25C 

-14F  -26C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-41.989  -12.297 

-30.994  -9.077 

0.000  0.000 

0.000  0.000 

0.000  0.000 

0.000  0.000 

-27.132  -7.946 

0.000  0.000 

5.025  1.472 

0.000  0.000 

0.000  0.000 

-88.656  -25.965 


-183.747  -53.815 

-183.747  KBTU/H  -53.815  KW 

37 .499BTU/H.SQFT  118.216  W  /  M2 


*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR  * 

*  -  LOADS  * 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION  * 

*  IN  CONSIDERATION  * 

*  * 
******★*♦***★★**♦********♦**♦*************.****»***************** 


C-13 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LS-C  BUILDING  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:24:10  LDL  RUN  1 


BUILDING  *** 


FLOOR  AREA 
VOLUME 


50228  SQFT 
636352  CUFT 


4666  SQMT 
18021  CUMT 


COOLING  LOAD 


TIME 
DRY -BULB  TEMP 
WET -BULB  TEMP 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 
TOTAL  LOAD  /  AREA 


AUG  31 

2  PM 

72F 

22C 

55F 

13C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

{KBTU/H) 

(  KW  ) 

26.775 

7.842 

0.000 

0 . 000 

85.800 

25.129 

0.000 

0.000 

-0.588 

-0.172 

0.000 

0 . 000 

99.347 

29.096 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-125.583 

-36.780 

0.000 

0 . 000 

96.407 

28.235 

145.950 

42.745 

77.390 

22.666 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 000 

12.041 

3.527 

32.160 

9.419 

1.152 

0.337 

0.000 

0.000 

272.741 

79.879 

178.110 

52 . 164 

450.851 

KBTU/H 

132.043 

KW 

8 .98BTU/H.SQFT 

28.297 

W  /SQN 

HEATING  LOAD 


JAN  23 

3  PM 

-13F 

-25C 

-14F 

-26C 

SENSIBLE 

(KBTU/H) 

(  KW  ) 

-245.905 

-72.019 

-312.866 

-91.631 

-141.328 

-41.391 

18.996 

5.563 

0.000 

0.000 

0.000 

0.000 

-271.906 

-79.635 

43.046 

12.607 

46.716 

13.682 

0.000 

0.000 

4.215 

1.234 

-898.490 

-263.145 

-1757.522 

-514.734 

KBTU/H 

-514.734 

BTU/H . SQFT 

110.308 

KW 

W  /SQMT 


NOTE  DTOE^ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

given  in  standard  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


EZDOE 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LS-D  BUILDING  MONTHLY  LOADS  SUMMARY 


ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


C  0 


COOLING 

TIME 

ENERGY 

OF 

MAX 

MONTH 

(MBTU) 

DY 

HR 

JAN 

0.11277 

27 

13 

FEB 

0.14114 

28 

13 

MAR 

0.35051 

25 

16 

APR 

1.57152 

29 

14 

MAY 

16.66534 

26 

16 

JUN 

27.96722 

5 

13 

JUL 

29. 37049 

12 

16 

AUG 

23.81013 

31 

13 

SEP 

6.98257 

1 

16 

OCT 

0.39809 

2 

12 

NOV 

0.24663 

15 

13 

DEC 

0.13018 

28 

13 

TOTAL 

MAX 

107.747 

O  L  I  N  G 


MAXIMUM 

DRY- 

WET- 

COOLING 

BULB 

BULB 

LOAD 

TEMP 

TEMP 

(KBTU/HR) 

2.F 

l.F 

7.863 

38. F 

32. F 

10.557 

37. F 

31. F 

39.136 

47.  F 

34  .F 

75.804 

60. F 

49. F 

148.037 

75.  F 

55. F 

209.919 

87.  F 

65. F 

245.944 

72.  F 

55. F 

272.741 

65. F 

54  .F 

187.243 

40.  F 

36  .F 

14.562 

25. F 

23. F 

11.780 

9.F 

7.F 

8.737 

272.741 

>  .  . 

-  H  E 

ATI 

N  G  -  - 

HEATING 

TIME 

DRY- 

WET- 

M70CIMUM 

HEATING 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

-771.729 

23 

15 

-13. F 

-14.  F 

-1757.523 

-632.603 

5 

23 

-9.F 

-9.F 

-1425.285 

-578 . 262 

5 

9 

-16. F 

-17. F 

-1293.416 

-405 . 140 

19 

6 

-4  .F 

-6.F 

-1010.668 

-241.652 

14 

4 

29. F 

26. F 

-677.164 

-160.630 

14 

11 

42. F 

41. F 

-470 . 972 

-135 . 042 

28 

4 

40. F 

37. F 

-416.743 

-141 . 883 

21 

5 

37. F 

36  .F 

-399 . 357 

- 2 1 5 . 896 

21 

5 

18. F 

16. F 

-557 . 169 

-393.496 

29 

5 

-5.F 

-6.F 

-781 , 565 

-564 . 183 

23 

15 

l.F 

O.F 

-1077.247 

-725.411 

10 

11 

-22. F 

-22. F 

-1514 . 177 

-4965.928 

-1757.523 

9:24:10  LDL  RUN  1 


-  -  E  L 

EC--- 

ELEC- 

MAXIMUM 

TRICAL 

ELEC 

ENERGY 

LOAD 

(KWH) 

(KW) 

4391. 

2S.212A 

3972. 

29 .373 

4717. 

29 . 37^ 

4197. 

29.372 

4554. 

29.372 

1429. 

29.372 

971. 

1.306 

1623. 

29.372 

4197. 

29.372 

4391. 

29.372 

4197. 

29.372 

4229. 

29.372 

42870. 

29.372 

C-14 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

IDS  RPT  1  »=  HOURLY -REPORT 

EZDOE  - 

ELITE  SOFTWARE  DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

BIG  DELTA,  AK 

9:58:37 

LDL 

RUN  1 

MMDDHH 

BUILDING 

BUILDING 

GLOBAL 

GLOBAL 

GLOBAL 

SENSIBLE 

LATENT 

DRY  BULB 

GROUND 

SNOW 

HTG  LOAD 

HTG  LOAD 

TEMP 

ABS  TEMP 

FLAG 

BTU/HR 

BTU/HR 

F 

R 

- {  1) 

(  2) 

----  (  4) 

- (  2) 

- (  7) 

MONTHLY 

SUMMARY  (JAN) 

MN 

-1757523. 

0. 

-42.0 

474.6 

0. 

MX 

-611893. 

178110. 

18.0 

474.6 

1. 

SM 

-771729600. 

26385040. 

-3378.0 

353122.9 

100. 

AV 

-1037271. 

35464. 

-4.5 

474.6 

0. 

MONTHLY 

SUMMARY  (FEB) 

MN 

-1425285. 

0. 

-44.0 

469.6 

0. 

MX 

-375395. 

178110. 

40.0 

469.6 

1. 

SM 

-632603264. 

23673360. 

1340.0 

315544.8 

10. 

AV 

-941374  . 

35228. 

2.0 

469.6 

0. 

MONTHLY 

SUMMARY  (MAR) 

MN 

-1293416. 

0. 

-53.0 

469.2 

0. 

MX 

-217540. 

178110. 

42.0 

469.2 

1. 

SM 

-578261504 . 

28484470. 

6894.0 

349051.3 

48  . 

AV 

-777233. 

38286. 

9.3 

469.2 

0. 

MONTHLY 

SUMMARY  (APR) 

MN 

-1010668. 

0. 

-13.0 

471.6 

0. 

MX 

-142705. 

162570. 

52.0 

471.6 

1. 

SM 

-405140736  . 

24380300. 

19827.0 

339522.8 

68. 

AV 

-562695. 

33862. 

27.5 

471.6 

0. 

MONTHLY 

SUMMARY  (MAY) 

MN 

-677164 . 

0. 

25.0 

481.2 

0. 

MX 

-21411. 

162570. 

70.0 

461.2 

1. 

SM 

-241652144  . 

22947736, 

35459.0 

358021.8 

2. 

AV 

-324801. 

30844. 

47.7 

481.2 

0. 

MONTHLY 

SUMMARY  (JUN) 

MN 

-470972. 

0. 

41.0 

490.8 

0. 

MX 

0. 

124520. 

82.0 

490.8 

0. 

SM 

-160629744 . 

1897805. 

41425.0 

353390.3 

0. 

AV 

-223097. 

2636. 

57.5 

490.8 

0. 

MONTHLY 

SUMMARY  (JUL) 

MN 

-416743. 

0. 

38.0 

499.1 

0. 

MX 

0. 

0. 

87.0 

499.1 

0. 

SM 

-135042240. 

0. 

44355.0 

371367.1 

0. 

AV 

-181508. 

0. 

59.6 

499.1 

0. 

EMC 

ENGINEERS 

INC. 

EZDOE  - 

ELITE  SOFTWARE  DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

9:58:37 

LDL 

RUN  1 

DENVER.  CO 

80227 

IDS  RPT  1 

-  HOURLY -REPORT 

BIG  DELTA,  AK 

BUILDING 

BUILDING 

GLOBAL 

GLOBAL 

GLOBAL 

SENSIBLE 

LATENT 

DRY  BULB 

GROUND 

SNOW 

HTG  LOAD 
BTU/HR 

HTG  LOAD 
BTU/HR 

TEMP 

F 

ABS  TEMP 
R 

FLAG 

MONTHLY 

- (  1) 

SUMMARY  (AUG) 

- (  2) 

- (  4) 

(  2) 

----  (  7) 

MN 

-399357. 

0. 

37.0 

504.4 

0. 

MX 

0. 

153920. 

62.0 

504.4 

0. 

SM 

-141883408. 

2438905. 

41588.0 

375292.8 

0. 

AV 

MONTHLY 

-190704 . 
SUMMARY  (SEP) 

3278. 

55.9 

504.4 

0. 

MN 

-557169. 

0. 

18.0 

504.9 

0. 

MX 

-4977. 

162570. 

68.0 

504.9 

1 . 

SM 

-215896464 . 

22228098 . 

30923.0 

363509.2 

15. 

AV 

MONTHLY 

-299856. 
SUMMARY  (OCT) 

30872. 

42.9 

504.9 

0. 

MN 

-781565. 

0. 

-7.0 

500.6 

0. 

MX 

-198637 . 

162570. 

45.0 

500.6 

1 . 

SM 

-393495904 . 

25859190. 

18356.0 

372433.1 

38  . 

AV 

MONTHLY 

-528892. 
SUMMARY  (NOV) 

34757. 

24.7 

500.6 

0. 

MN 

-1077247. 

0. 

-30.0 

492.5 

0. 

MX 

-394072 . 

162570. 

35.0 

492.5 

1. 

SM 

-564183360. 

24660800. 

5216.0 

354575.3 

39. 

AV 

MONTHLY 

-783588. 
SUMMARY  (DEC) 

34251. 

7.2 

492.5 

0. 

MN 

-1514177. 

0. 

-47.0 

483.2 

0. 

MX 

-616505. 

178110. 

20.0 

483.2 

1- 

SM 

-725411136 . 

24906400. 

-4934.0 

359465.4 

28  . 

AV 

YEARLY  i 

-975015. 

SUMMARY 

33476. 

-6.6 

483.2 

0. 

MN 

-1757523 . 

0. 

-53.0 

469.2 

0. 

MX 

0. 

178110. 

87.0 

504 . 9 

1. 

SM 

-4^65;929472. 

227862096. 

237071.0 

4265296.5 

348. 

AV 

-566887. 

26012. 

27.1 

486 . 9 

0. 

C-15 


.  EMC  ENGINEERS  INC.  E2D0E 

DENVER,  CO  80227 

REPORT-  SS-D  PLANT  MONTHLY  LOADS  SUMMARY  FOR 


E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
Y  FOR  DEFAULT- PLANT 


DOE-2, ID  11/28/1995 
BIG  DELTA,  AK 


9:58:37  SDL  RUN  1 


COOLING 


HEATING 


---ELEC 


MAXIMUM 

MAXIMUM 

ELEC- 

MAXIMH 

COOLING 

TIME 

DRY- 

WET- 

COOLING 

HEATING 

TIME 

DRY- 

WET- 

HEATING 

TRICAL 

elH 

ENERGY 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

ENERGY 

LO^ 

MONTH 

(MBTU) 

DY  HR 

TEMP 

TEMP 

(KBTU/HR) 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

JAN 

0.00000 

0.000 

-877.518 

23 

12 

-14  .F 

-15. F 

-2261.917 

19455 . 

51.011 

FEB 

0.00000 

0.000 

-709.159 

3 

12 

-29  .F 

-29. F 

-2082.823 

17577. 

51.011 

MAR 

0.00000 

0.000 

-636.998 

3 

12 

-20. F 

-21. F 

-1926.137 

19786. 

51.011 

APR 

0.00000 

0.000 

-430.280 

19 

11 

7.F 

3  .F 

-1538.247 

18774 . 

51.011 

MAY 

0.00000 

0.000 

-205.947 

14 

7 

33. F 

29. F 

-827.093 

19621. 

51.011 

JUN 

0.00000 

0.000 

-80.255 

3 

8 

52.  F 

48  .F 

-325.045 

3857. 

51.011 

JUL 

0,00000 

0.000 

-65.168 

27 

6 

43  .F 

41. F 

-260.948 

971. 

1.306 

AUG 

0.00000 

0.000 

-82.051 

26 

2 

47. F 

44  .F 

-977.032 

4538. 

51.011 

SEP 

0.00000 

0.000 

-195.052 

22 

7 

22.  F 

19. F 

-674.449 

18774. 

51.011 

OCT 

0.00000 

0.000 

-425.595 

25 

12 

12.  F 

11. F 

-1248.754 

19455. 

51,011 

NOV 

0.00000 

0.000 

-635.392 

23 

15 

l.F 

O.F 

-1579.704 

18774. 

51.011 

DEC 

0.00000 

0.000 

-829.013 

11 

12 

-20. F 

-21. F 

-2297.867 

19289. 

51.011 

TOTAL 

0.000 

-5172.427 

180867. 

MAX 

0.000 

-2297.867 

51.011 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  SS-O  TEMPERATURE  SCATTER  PLOT 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
MPHVU  FOR  DIN&MP 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


9:58:37  SDL  RUN  1 


TOTT^  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 
5  6  7  8  9  10  11  12  1PM  2  3  4  5 


9  10  11  12 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


000000000000000000000000  0 

000000000000000000000000  0 

000000000000000000000000  0 

230  230  224  221  220  217  150  154  156  159  158  155  163  170  169  214  222  230  226  228  230  228  230  228  4812 
54  54  60  63  64  67  134  130  128  125  126  129  121  114  115  70  62  54  58  56  54  56  54  56  2004 
OOOOOOOOOOOOOOOOOOOOOOOO  0 

000000000000000000000000  0 


EMC  ENGINEERS 

DENVER,  CO 

REPORT-  PS -A  PLANT  ENERGY  ' 

INC. 

80227 

UTILIZATION 

EZDOE 

SUMMARY 

-  ELITE 

SOFTWARE  DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

BIG  DELTA,  AK 

9:58:37 

PDL  RUN  1 

S 

I  T  E  E 

N  E  R  G  Y 

* 

SOURCE 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

* 

14  ^ 

MONTH 

TOTAL 

HEAT 

LOAD 

TOTAL 

COOLING 

LOAD 

TOTAL 

ELECTR 

LOAD 

RCVRED 

ENERGY 

WASTED 

RCVRABL 

ENERGY 

FUEL 

INPUT 

COOLING 

ELEC  FUEL 

INPUT  INPUT 

COOLING  HEATING 

ELEC 

INPUT 

HEATING 

FUEL 

INPUT 

ELECT 

TOTAL 

FUEL 

INPUT 

TOTAL 

SITE 

ENERGY 

* 

* 

♦ 

TOTAL 

SOURCE 

ENERGY 

JAN 

911.7 

0.0 

72 . 8 

21. 3E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.3 

1.9E 

0.0 

0.0 

984 .4 

ir 

♦ 

1738.0 

FEB 

74  0.0 

0.0 

65.7 

19. 3E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

5.7 

1.7E 

0.0 

0.0 

805.8 

★ 

* 

1430.8 

MAR 

673.3 

0.0 

73.9 

21 .6E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.3 

1.9E 

0.0 

0.0 

74  7.2 

♦ 

it 

1344 . 1 

APR 

463.0 

0.0 

70.2 

20. 6E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.1 

1.8E 

0.0 

0.0 

533.2 

* 

982.6 

MAY 

241.2 

0.0 

73.3 

21. 5E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.3 

1.9E 

0.0 

0.0 

314.5 

* 

it 

622.2 

JUN 

93.8 

0.0 

18.9 

5.5E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

5.8 

1.7E 

0.0 

0.0 

112.8 

★ 

ft 

213.2 

JUL 

75.7 

0.0 

9.2 

2.7E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

5.8 

1.7E 

0.0 

0.0 

84 . 8 

it 

it 

153.6 

AUG 

97.2 

0.0 

21.5 

6.3E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.0 

1.8E 

0.0 

0.0 

118.7 

it 

226.5 

SEP 

227.6 

0.0 

70.2 

20. 6E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.1 

1.8E 

0.0 

0.0 

297.8 

it 

★ 

590.1 

OCT 

459.8 

0.0 

72.8 

21 .3E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.3 

1. 9E 

0.0 

0.0 

532.5 

it 

984 . 8 

NOV 

668.1 

0.0 

70.2 

20. 6E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.1 

1.8E 

0.0 

0.0 

738.3 

* 

it 

1324.4 

DEC 

862.1 

0.0 

72.2 

21. IE 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.3 

1.9E 

0.0 

0.0 

934.3 

it 

1653.6 

it 

5513.5 

0.0 

690.9 
202. 4E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

73.3 

21 .5E 

0.0 

0.0 

6204 .4 

it 

11263.9 

NOTE--  ALL  ENTRIES  ARE  IN  MBTU  EXCEPT 

ENTRIES  FOLLOWED  BY  E  ARE  IN  MWH  (THOUSANDS  OF  KWH) 
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BUILDING  ENERGY  ANALYSIS  PROGRAM 
DEVELOPED  BY 

LAWRENCE  BERKELEY  LABORATORY/UNIVERSITY  OF  CALIFORNIA 
AND 
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LEGAL  NOTICE 


*************** 


r ********** * 


THIS  PROGRAM  WAS  PREPARED  AS  AN  ACCOUNT  OF  WORK  SPONSORED  BY  THE  UNITED 
STATES  GOVERNMENT  AND  OTHERS.  NEITHER  THE  UNITED  STATES  NOR  THE  DEPART¬ 
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EMC  ENGINEERS  INC.  E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-A  GENERAL  PROJECT  AND  BUILDING  INPUT  BIG  DELTA,  AK 


PERIOD  OF  STUDY 

STARTING  DATE  ENDING  DATE  NUMBER  OF  DAYS 
1  JAN  1995  31  DEC  1995  365 


SITE  CHARACTERISTIC 

DATA 

BUILDING 

STATION 

LATITUDE 

LONGITUDE 

ALTITUDE 

TIME 

AZIMUTH 

NAME 

(DEG) 

(DEG) 

(FT) 

ZONE 

(DEG) 

BIG  DELTA,  AK 

64.5 

145 . 6 

0. 

9  AST 

0.0 

EMC  ENGINEERS  INC.  E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE- 2. ID  11/28/1995  15:32:37  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-B  SUMMARY  OF  SPACES  OCCURRING  IN  THE  PROJECT  BIG  DELTA,  AK 


NUMBER  OF  SPACES 

6 

EXTERIOR 

6 

INTERIOR 

0 

SPACE 

SPACE 

LIGHTING 
(WATT  / 

EQUIP 
(WATT  / 

INFILTRATION 

AIR  CHANGES 

AREA 

VOLUME 

SPACE 

MULT 

TYPE 

AZIMUTH 

SOFT  ) 

PEOPLE 

SOFT  ) 

METHOD 

PER  HOUR 

(SOFT  ) 

(CUFT  ) 

INTERIOR  C 

1.0 

EXT 

0.0 

0-75 

150.0 

0.00 

AIR -CHANGE 

1.00 

20342.00 

183078 . 00 

EXTER  ZN“C 

1.0 

EXT 

0.0 

1.00 

150.0 

0.00 

AIR-CTiANGE 

1.00 

8829.00 

79461.00 

KITCHEN 

1.0 

EXT 

0.0 

0.70 

5.0 

0.00 

AIR -CHANGE 

1.00 

910.00 

8190.00 

GYM 

1.0 

EXT 

0.0 

0.50 

75.0 

0.00 

AIR -CHANGE 

1.00 

8150.00 

203750.00 

ADJ  TO  GYM 

1.0 

EXT 

0.0 

0.60 

35.0 

0.00 

AIR -CHANGE 

1.00 

7097.00 

63873.00 

DINXMP“ 

BUILDING  TOTALS 

1.0 

EXT 

0.0 

0.75 

150.0 

565.0 

0.00 

AIR-CHANGE 

1.00 

4900.00 

50228.00 

98000.00 

636352.00 

C-17 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT*  LV*C  DETAILS  OF  SPACE  INTERIOR  C 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


DATA  FOR  SPACE  INTERIOR  C 


LOCATION  OF  ORIGIN 

IN 

BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

XB  (FT)  YB  (FT) 

ZB 

(FT) 

(DEG) 

MULTIPLIER 

(FT) 

0.00  0.00 

0.00 

0.00 

1.0 

9.00 

TOTAL  NUMBER 

OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

OF  SURFACES  SURFACES 

SURFACES 

SURFACES 

DAYLIGHTING  SUNSPACE 

4 

1 

2 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 

EXTERIOR 

INTERIOR 

TOTAL  WINDOWS 

DOORS 

WINDOWS 

0  0 

0 

0 

CALCULATION 

FLOOR  WEIGHT 

TEMPERATURE 

(LB/SQFT  } 

(F  ) 

70.0 

45 . 0 

INFILTRATION 

INFILTRATION 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

INFL_ACTIV 

AIR -CHANGE 

0.00 

1.00 

PEOPLE 

AREA  PER 

PEOPLE 

SCHEDULE 

PERSON 

ACTIVITY 

NUMBER 

(SQFT  ) 

(BTU/HR  } 

FULL_OFF 

150.0 

135.6 

0.0 

AREA 
(SOFT  ) 
20342.00 


HEIGHT  TO 
NEUTRAL  ZONE 
(FT) 
0.0 


PEOPLE 
SENSIBLE 
(BTU/HR  ) 
230.0 


VOLUME 
(CUFT  ) 
183078 . 00 


PEOPLE 
LATENT 
(BTU/HR  ) 
190.0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
INTERIOR  C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


LIGHTING 


SCHEDULE 
FULL  OFF 


LIGHTING 

TYPE 

REC- FLUOR -RV 


LOAD 
(WATTS/ 
SOFT  } 
0.75 


INTERIOR  SURFACES  (U- VALUE  INCLUDES  BOTH  AIR  FILMS) 
SURFACE 


AREA 
(SOFT  ) 
10000.00 
2000.00 


CONSTRUCTION 

ORESWALL 

ORESWALL 


U-VALUE 

(BTU/HR- SQFT-F) 
20,000 
20.000 


EXTERIOR  SURFACES  (U-VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 


MULTIPLIER 

1.0 


AZIMUTH 

(DEG) 

0.0 


AREA 
(SOFT  ) 
20449.00 


TILT 

(DEG) 

0.0 


WIDTH 

(FT) 

143.00 


HEIGHT 

(FT) 

143.00 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1,00 


ADJACENT  SPACE 
EXTER  ZN  C 
DIN&MP  “ 


CONSTRUCTION 

ROOFCON 


SURFACE -TYPE 
QUICK  AIR 
QUICK  AIR 

U-VALUE 

(BTU/HR -SQFT-F) 
0.075 


SURFACE 

TYPE 

QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


(FT) 

0.00 


(FT) 

0.00 


ZB 


(FT) 

0.00 


X  (FT) 

0.00 


(FT) 

0.00 


Z  (FT) 
0.00 


UNDERGROUND  SURFACES 
SURFACE 


(U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

MULTIPLIER  (SQFT  )  CONSTRUCTION 

1.0  20449.00  FLOORCON 


U-VALUE 
(BTU/HR- SQFT-F) 
0.10 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
EXTER  ZN  C 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA.  AK 


DATA  FOR  SPACE  EXTER_ZN_ 

C 

LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

XB  (FT)  YB  (FT)  ZB  (FT) 

(DEG) 

MULTIPLIER 

(FT) 

0.00  0.00  0.00 

0 . 00 

1.0 

9 . 00 

TOTAL  NUMBER  OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

DAYLIGHTING  SUNSPACE 

OF  SURFACES  SURFACES 

SURFACES 

SURFACES 

7  5 

1 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 
EXTERIOR 

TOTAL  WINDOWS  DOORS 

4  4  0 

FLOOR  WEIGHT 
(LB/SQFT  ) 

70.0 

INFILTRATION 

INTERIOR 

WINDOWS 

0 

CALCULATION 
TEMPERATURE 
(F  ) 

45.0 

INFILTRATION 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

INFL_ACTIV 

AIR -CHANGE 

0.00 

1.00 

PEOPLE 

SCHEDULE 

NUMBER 

AREA  PER 
PERSON 
(SOFT  ) 

PEOPLE 
ACTIVITY 
(BTU/HR  ) 

FULL  OFF 

150.0 

58.9 

0.0 

AREA 
(SOFT  ) 
8829.00 


HEIGHT  TO 
NEUTRAL  ZONE 
(FT) 
0.0 


PEOPLE 
SENSIBLE 
{BTU/HR  ) 
230.0 


VOLUME 
(CUFT  ) 
79461.00 


PEOPLE 
LATENT 
{BTU/HR  ) 
190.0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
EXTER  ZN  C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


LIGHTING 


SCHEDULE 
FULL  OFF 


OTHER  EQUIPMENT 


SCHEDULE 
DHW  CLASS 


LIGHTING 

TYPE 

REC-FLUOR-RV 


SOURCE 

TYPE 

HOT -WATER 


LOAD 
(WATTS/ 
SOFT  ) 
1.00 


LOAD 

(BTU/HR) 

45000.0 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


FRACTION  OF  LOAD  TO  SPACE 


SENSIBLE 


INTERIOR  SURFACES  (U- VALUE  INCLUDES  BOTH  AIR  FILMS) 
SURFACE 


AREA 
(SQPT  ) 
10000.00 


CONSTRUCTION 

ORESWALL 


U-VALUE 

( BTU/HR -SQFT-F) 
20.000 


ADJACENT  SPACE 
INTERIOR  C 


0.10 


SURFACE -TYPE 
QUICK  AIR 


EXTERIOR  SURFACES  (U-VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 


SURFACE 


AREA 

WIDTH 

HEIGHT 

MULTIPLIER 

(SOFT  ) 

(FT) 

(FT) 

1.0 

8836.00 

94 . 00 

94 . 00 

1.0 

2304.00 

256.00 

9.00 

1.0 

2439.00 

271.00 

9.00 

1.0 

3294.00 

366.00 

9.00 

1.0 

1629.00 

181.00 

9.00 

CONSTRUCTION 

ROOFCON 

WALL  CON 

WALL“CON 

WALL^CON 

WALL~CON 


U-VALUE 

(BTU/HR-SQFT-F) 

0.075 

0.180 

0.180 

0.180 

0.180 


SURFACE 

TYPE 

QUICK 

QUICK 

QUICK 

QUICK 

QUICK 


AZIMUTH 

(DEG) 

0.0 

90.0 

180.0 

270.0 

0.0 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


TILT 

(DEG) 

XB  (FT) 

YB  (FT) 

ZB  (FT) 

X  (FT) 

Y  (FT) 

Z  (FT) 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

90 . 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

C-19 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
EXTER  2N  C 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


UNDERGROUND  SURFACES 
SURFACE 

EXTERIOR  WINDOWS 
WINDOW 


WINDOW 


(U- VALUE  INCLUDES  INSIDE  AIR  FILM) 


AREA 

U-V7UiUE 

MULTIPLIER 

(SQFT  ) 

CONSTRUCTION  (BTU/HR- 

-SQFT-F) 

1.0 

8836.00 

FLOORCON 

0.10 

NUMBER  GLASS 

SET¬ 

AREA 

SHADING 

OF  TYPE 

BACK 

MULTIPLIER 

(SQFT  ) 

COEFF  PANES  INDEX 

(FT) 

43 . 0 

21.00 

1.00 

1  5 

0.00 

25.0 

21.00 

1.00 

1  5 

0.00 

57.0 

21.00 

1.00 

1  5 

0.00 

23.0 

21.00 

1.00 

1  5 

0.00 

LOCATION 

OF  ORIGIN  IN 

BUILDING 

COORDINATES 

LOCATED 

SURFACE 

IN 

XB  (FT) 

YB  (FT)  ZB 

(FT) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SKY 

GROUND 

WIDTH 

HEIGHT 

FORM 

FORM 

(FT) 

(FT) 

FACTOR 

FACTOR 

7.00 

3.00 

7.00 

3.00 

7.00 

3.00 

7.00 

3.00 

LOCATION 

OF  ORIGIN 

IN 

SURFACE  ' 

COORDINATES 

X  (FT) 

Y  (FT) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0-00 

0.00 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  KITCHEN 


DOE-2. ID  11/28/1996  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


DATA  FOR  SPACE  KITCHEN 


LOCATION  OF  ORIGIN  IN 


BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

AREA 

XB  (FT)  YB  (FT)  ZB  (FT) 

(DEG) 

MULTIPLIER 

(FT) 

(SQFT  ) 

0.00  0.00  0.00 

0.00 

1.0 

9.00 

910.00 

TOTAL  NUMBER  OF 

NUMBER  EXTERIOR 

OF  SURFACES  SURFACES 

NUMBER  OF 
INTERIOR 
SURFACES 

NUMBER  OF 
UNDERGROUND 

SURFACES 

DAYLIGHTING  SUNSPACE 

4  2 

1 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 
EXTERIOR 

TOTAL  WINDOWS  DOORS 

0  0  0 

FLOOR  WEIGHT 
(LB/SQFT  ) 

70.0 

INFILTRATION 

INTERIOR 

WINDOWS 

0 

C7U..CULATI0N 
TEMPERATURE 
(F  ) 

45.0 

INFILTRATION 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

HEIGHT  TO 
NEUTRAL  ZONE 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

(FT) 

INFL_ACTIV 

AIR -CHANGE 

0.00 

1.00 

0 . 0 

PEOPLE 

SCHEDULE 

NUMBER 

AREA  PER 
PERSON 
(SQFT  ) 

PEOPLE 
ACTIVITY 
(BTU/HR  ) 

PEOPLE 

SENSIBLE 

(BTU/HR 

FULL  OFF 

5.0 

182-0 

0.0 

230-0 

VOLUME 
(CUFT  } 
8190.00 


PEOPLE 
LATENT 
(BTU/HR  ) 
190.0 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER.  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  KITCHEN 


DOE-2,  ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


LIGHTING 


SCHEDULE 

FULL_OFF 

OTHER  EQUIPMENT 


SCHEDULE 
DHW  CAFE 


LIGHTING 

TYPE 

REC- FLUOR -RV 


SOURCE 

TYPE 

HOT-WATER 


LOAD 
(WATTS/ 
SOFT  ) 
0.70 


LOAD 

(BTU/HR) 

297500.0 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


FRACTION  OF  LOAD  TO  SPACE 


0.10 


LATENT 


INTERIOR  SURFACES  (U-VALUE  INCLUDES  BOTH  AIR  FILMS) 
SURFACE 

EXTERIOR  SURFACES  (U-VALUE  EXCLUDES  OUTSIDE  AIR  FILM 
SURFACE 


AREA 
(SOFT  ) 
2000.00 


CONSTRUCTION 

ORESWALL 


(BTU/HR- SOFT- F) 
20.000 


ADJACENT  SPACE 
DIN&MP 


SURFACE -TYPE 
QUICK  AIR 


MULTIPLIER 
1.0 
1 . 0 


AREA 
(SQFT  ) 
1050.00 
150.00 


AZIMUTH 

(DEG) 

0.0 

0.0 


TILT 

(DEG) 

0.0 

0.0 


WIDTH  HEIGHT 

(FT)  (FT) 

15.00  70.00 

15.00  10.00 

LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


CONSTRUCTION 
ROOFCON 
WALL  CON 


U-VALUE 

SURFACE 

(BTU/HR- SQFT- F)  TYPE 

0.075  QUICK 

0.180  QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


XB  (FT)  YB  (FT) 
0.00  ^ 
0.00 


ZB  (FT) 
0.00  0.00 
0.00  0.00 


X  (FT) 
0.00 
0.00 


Y  (FT) 
0.00 
0.00 


Z  (FT) 
0.00 
0.00 


UNDERGROUND  SURFACES 
SURFACE 


(U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

MULTIPLIER  (SOFT  )  CONSTRUCTION 

1.0  1050.00  FLOORCON 


U-VALUE 

(BTU/HR-SQFT-F) 

0.10 


C-20 


15:32:37  LDL  RUN  1 


UNDERGROUND  SURFACES  (U-VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA  U-VALUE 

SURFACE  MULTIPLIER  (SQFT  )  CONSTRUCTION  (BTU/HR-SQFT-F) 

1.0  6935.00  FLOORCON  0.10 


C-21 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2 . ID  11/28/1995  15 -32 *37  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  ADJ  TO  GYM  BIG  DELTA,  AK 


DATA  FOR  SPACE  ADJ  TO  GYM 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

AREA 

XB  (FT)  YB  (FT)  ZB  (FT) 

(DEG) 

MULTIPLIER 

(FT) 

(SQFT  ) 

0.00  0.00  0.00 

0.00 

1.0 

9.00 

7097.00 

TOTAL  NUMBER  OF 

NUMBER  EXTERIOR 

OF  SURFACES  SURFACES 

NUMBER  OF 
INTERIOR 
SURFACES 

NUMBER  OF 
UNDERGROUND 

SURFACES 

DAYLIGHTING  SUNSPACE 

7  5 

1 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 

PYTPP  TOP 

TOTAL  WINDOWS  DOORS 

0  0  0 

FLOOR  WEIGHT 
(LB/SQFT  ) 

70.0 

INFILTRATION 

INTERIOR 

WINDOWS 

0 

CALCULATION 
TEMPERATURE 
(F  ) 

45.0 

INFILTRATION 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

HEIGHT  TO 
NEUTRAL  ZONE 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

(FT) 

GYM_INFL 

AIR -CHANGE 

0.00 

1.00 

0.0 

PEOPLE 

SCHEDULE 

NUMBER 

AREA  PER 
PERSON 
(SQFT  ) 

PEOPLE 
ACTIVITY 
(BTU/HR  ) 

PEOPLE 

SENSIBLE 

(BTU/HR 

FULL_OFF 

35.0 

202.8 

0 . 0 

400.0 

VOLUME 
(CUFT  ) 
63873.00 


PEOPLE 
LATENT 
(BTU/HR  ) 
800.0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
ADJ  TO  GYM 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


LIGHTING 


SCHEDULE 
FULL  OFF 


OTHER  EQUIPMENT 


SCHEDULE 
DHW  GYM 


LIGHTING 

TYPE 

REC- FLUOR -RV 


SOURCE 

TYPE 

HOT-WATER 


LOAD 
(WATTS/ 
SOFT  } 
0.60 


LOAD 

(BTU/HR) 

28000.0 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


FRACTION  OF  LOAD  TO  SPACE 


SENSIBLE 


LATENT 


INTERIOR  SURFACES  (U- VALUE  INCLUDES  BOTH  AIR  FILMS) 
SURFACE 

EXTERIOR  SURFACES  (U- VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 
SURFACE 


AREA 
(SQFT  ) 
2000.00 


CONSTRUCTION 

ORESWALL 


U- VALUE 


( BTU/HR- SQFT- F) 

20.000 


ADJACENT  SPACE 
GYM 


SURFACE -TYPE 
QUICK  AIR 


SURFACE 


AREA 

WIDTH 

HEIGHT 

SURFAI 

MULTIPLIER 

(SQFT  ) 

(FT) 

(FT) 

CONSTRUCTION 

(BTU/HR-SOFT-F) 

TYPE 

1 . 0 

6935.00 

73.00 

95.00 

ROOFCON 

0.075 

QUICK 

1.0 

522.00 

58 . 00 

9.00 

WALL  CON 

0.180 

QUICK 

1 . 0 

868.50 

96.50 

9.00 

WALL“CON 

0.180 

QUICK 

1.0 

1350.00 

150.00 

9.00 

WALL”CON 

0.180 

QUICK 

1.0 

135.00 

15.00 

9.00 

WALL“CON 

0.180 

QUICK 

LOCATION 

OF  ORIGIN 

IN 

LOCATION 

OF  ORIGIN 

IN 

BUILDING 

COORDINATES 

SPACE  COORDINATES 

AZIMUTH 

TILT 

(DEG) 

(DEG) 

XB  (FT) 

YB  (FT) 

ZB 

(FT) 

X  (FT) 

Y  (FT) 

Z  (FT) 

0.0 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0 . 00 

90.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

180.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

270.0 

90.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  ADJ  TO  GYM 


UNDERGROUND  SURFACES  (U-VALUE  INCLUDES  INSIDE 

AREA 

SURFACE  MULTIPLIER  (SQFT  ) 

1.0  6935.00 


AIR  FILM) 

CONSTRUCTION 

FLOORCON 


U-VALUE 
(BTU/HR- SQFT -F) 
0.10 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


C-22 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE  DIN&MP  BIG  DELTA,  AK 


DATA  FOR  SPACE 

DINtMP 

LOCATION  OF  ORIGIN 

IN 

BUILDING  COORDINATES 

SPACE 

AZIMUTH 

SPACE 

HEIGHT 

AREA 

VOLUME 

XB  (FT)  YB  (FT) 

ZB  (FT) 

(DEG) 

MULTIPLIER 

(FT) 

(SQFT  ) 

(CUFT  ) 

0.00  0.00 

0.00 

0.00 

1.0 

20.00 

4900.00 

98000.00 

TOTAL  NUMBER  OF 

NUMBER  OF 

NUMBER  OF 

NUMBER  EXTERIOR 

INTERIOR 

UNDERGROUND 

OF  SURFACES  SURFACES 

SURFACES 

SURFACES 

DAYLIGHTING  SUNSPACE 

6 

3 

2 

1 

NO  NO 

NUMBER  OF  SUBSURFACES 

EXTERIOR 

INTERIOR 

TOTAL  WINDOWS 

DOORS 

WINDOWS 

0  0 

0 

0 

CALCULATION 

FLOOR  WEIGHT 

TEMPERATURE 

(LB/SQFT  ) 

(F  ) 

70.0 

45.0 

INFILTRATION 

INFILTRATION 

HEIGHT  TO 

CALCULATION 

FLOW  RATE 

AIR  CHANGES 

NEUTRAL  ZONE 

SCHEDULE 

METHOD 

(CFM/SQFT) 

PER  HOUR 

(FT) 

INFL^ACTIV 

AIR -CHANGE 

0.00 

1.00 

0.0 

PEOPLE 

AREA  PER 

PEOPLE 

PEOPLE 

PEOPLE 

PERSON 

ACTIVITY 

SENSIBLE 

LATENT 

SCHEDULE 

NUMBER 

(SQFT  ) 

(btu/hr  ) 

(BTU/HR  ) 

(BTU/HR 

FULL_OFF 

150.0 

32.7 

0.0 

0.0 

0.0 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-C  DETAILS  OF  SPACE 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
DIN&MP 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


LIGHTING 


SCHEDULE 
FULL  OFF 


LIGHTING 

TYPE 

REC- FLUOR -RV 


LOAD 
(WATTS/ 
SQFT  ) 
0.75 


INTERIOR  SURFACES  (U- VALUE  INCLUDES  BOTH  AIR  FILMS) 


AREA 
(SQFT  ) 
2000.00 
2000.00 


CONSTRUCTION 

ORESWALL 

ORESWALL 


(BTU/HR-SQFT-F) 

20.000 

20.000 


EXTERIOR  SURFACES  (U- VALUE  EXCLUDES  OUTSIDE  AIR  FILM) 


SURFACE 


MULTIPLIER 

1.0 

1.0 

1.0 


AZIMUTH 

(DEG) 

0.0 

0.0 

90.0 


AREA 
(SQFT  ) 
4900.00 
1400.00 
1400.00 


TILT 

(DEG) 

0.0 

90.0 

90.0 


WIDTH 

(FT) 

70.00 

70.00 

70.00 


HEIGHT 

(FT) 

70.00 

20.00 

20.00 


LOCATION  OF  ORIGIN  IN 
BUILDING  COORDINATES 


LOAD 

(KW) 

0.00 


FRACTION 
OF  LOAD 
TO  SPACE 
1.00 


ADJACENT  SPACE 
INTERIOR  C 
KITCHEN  ■ 


SURFACE -TYPE 
QUICK  AIR 
QUICK  AIR 


CONSTRUCTION 
ROOFCON 
WALL  CON 
WALL“CON 


U- VALUE 

(BTU/HR-SQFT-F) 

0.075 

0.180 

0.180 


SURFACE 

TYPE 

QUICK 

QUICK 

QUICK 


LOCATION  OF  ORIGIN  IN 
SPACE  COORDINATES 


(FT) 

0.00 

0.00 

0.00 


YB  (FT) 
0.00 
0.00 
0.00 


(FT) 

0.00 

0.00 

0.00 


X  (FT) 
0.00 
0.00 
0.00 


Y  (FT) 
0.00 
0.00 
0.00 


(FT) 

0.00 

0.00 

0.00 


UNDERGROUND  SURFACES  (U- VALUE  INCLUDES  INSIDE  AIR  FILM) 

AREA 

SURFACE  MULTIPLIER  (SQFT  )  CONSTRUCTION 

1.0  4900.00  FLOORCON 


U- VALUE 
(BTU/HR-SQFT-F) 
0.10 


C-23 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


NUMBER  OF  SCHEDULES  10 


(  NON  DIMENSIONLESS  SCHEDULES  ARE  GIVEN  IN  ENGLISH  UNITS  ) 


SCHEDULE  FULL^OFF 
THROUGH  31  12 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6  7 

0,00  0.00  0.00  0.00  0.00  0.00  0.00 

SCHEDULE  OCCUP 


THROUGH  5  6 


FOR 

DAYS 

SUN 

SAT  HOL 

HOUR  1 

2 

3 

4 

5 

6  7 

0.00 

0.00 

0.00 

0.00  0. 

00 

0.00  0.00 

FOR 

DAYS 

MON 

TUE  WED 

THU  FRI 

HOUR  1 

2 

3 

4 

5 

6  7 

0.00 

0,00 

0.00 

0.00  0. 

00 

0.00  0.10 

THROUGH 

25  8 

FOR 

DAYS 

SUN 

MON  TUE 

WED  THU  FRI 

HOUR  1 

2 

3 

4 

5 

6  7 

0.00 

0.00 

0.00 

0.00  0. 

00 

0.00  0.00 

THROUGH 

31  12 

SAT  HOL 

8  9  10  11  12  13  14  15 

0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 


8 

9 

10 

11 

12 

13 

14 

15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8 

9 

10 

11 

12 

13 

14 

15 

1.00 

1.00 

1.00 

0.80 

0.30 

1.00 

1.00 

0.30 

SAT  HOL 

8  9 

10  11 

12 

13 

14 

15 

0.00  0.00 

0.00  0.00 

0.00 

0.00 

0.00 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

16 

0.10 

17 

0.10 

18 

0.10 

19 

0.40 

20 

0.40 

21 

0,20 

22 

0.00 

23 

0.00 

24 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0 . 00 

23 

0.00 

24 

0.00 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT  BIG  DELTA,  AK 


FOR 

DAYS 

SUN 

SAT  HOL 

HOUR 

1 

2 

3 

4  5 

6  7 

8 

9 

10 

11 

12 

0.00 

0.00 

0.00 

0.00  0.00 

0.00  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

FOR 

DAYS 

MON 

TUE  WED  THU  FRI 

HOUR 

1 

2 

3 

4  5 

6  7 

8 

9 

10 

11 

12 

0.00 

0.00 

0.00 

0.00  0.00 

0.00  0.10 

1.00 

1 . 00 

1 . 00 

0.80 

0.30 

SCHEDULE  LIGHT_ON 
THROUGH  5  6 


FOR 

DAYS 

SUN 

SAT  HOL 

HOUR  1 

2 

3 

4  5  6  7 

8 

9 

10 

11 

12 

0.04 

0.04 

0.04 

0.04  0.04  0.04  0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

FOR 

DAYS 

MON 

TUE  WED  THU  FRI 

HOUR  1 

2 

3 

4  5  6  7 

8 

9 

10 

11 

12 

0.00 

0.00 

0.00 

0.00  0.00  0.00  0.00 

0.60 

0.70 

0.80 

0.80 

0.40 

THROUGH 

25  8 

FOR 

DAYS 

SUN 

MON  TUE  WED  THU  FRI 

SAT  1 

HOL 

HOUR  1 

2 

3 

4  5  6  7 

8 

9 

10 

11 

12 

0.04 

0.04 

0.04 

0.04  0.04  0.04  0.04 

0 . 04 

0 . 04 

0.04 

0.04 

0.04 

THROUGH 

31  12 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

13 

1.00 

14 

1.00 

15 

0.30 

16 

0.10 

17 

0.10 

18 

0.10 

19 

0.40 

20 

0.40 

21 

0.20 

22 

0.00 

23 

0.00 

24 

0.00 

13 

0.04 

14 

0.04 

15 

0.04 

16 

0.04 

17 

0.04 

18 

0.04 

19 

0.04 

20 

0.04 

21 

0.04 

22 

0.04 

23 

0.04 

24 

0.04 

13 

0.40 

14 

0.80 

15 

0.40 

16 

0.20 

17 

0.20 

18 

0.10 

19 

0.10 

20 

0.00 

21 

0.00 

22 

0,00 

23 

0.00 

i 

13 

0.04 

14 

0.04 

15 

0.04 

16 

0.04 

17 

0.04 

18 

0.04 

19 

0.04 

20 
0 . 04 

21 

0.04 

22 

0.04 

23 

0.04 

24 

0.04 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  5 

0,04  0.04  0.04  0.04  0.04 


6 

0.04 


7  8 

0.04  0.04 


FOR  DAYS 
HOUR  1  2  3  4  5 

0.00  0.00  0.00  0.00  0.00 


MON  TUE  WED  THU  FRI 

6  7  8 

00  0.00  0.60 


9 

.04 


9 

.70 


SCHEDULE  DHW_CLASS 

THROUGH  5  6 

FOR  DAYS  SUN  SAT  HOL 
HOUR  12345 
0.00  0.00  0.00  0.00  0.00 


6 

.  00 


0.00  0.00  0.00  0 


FOR  DAYS 
HOUR  1  2 


MON  TUE  WED  THU  FRI 
3  4  5  6 


0.00  0-00  0.00  0 
THROUGH  25  8 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  123456789 
0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

THROUGH  31  12 


10 
.  04 


10 

.80 


10 

00 


10 


00  0.00  0.00  0.10  0.20  0.20  0.80  0 


10 

0.00 


12  13  14  15  16 

0.04  0.04  0.04  0.04  0.04 


17 

0.04 


11  12  13  14  15  16  17 
.80  0.40  0.40  0.80  0.40  0.20  0.20 


11 

.00 


12 

0.00 


12 

1.00 


13 

.00 


13 

.30 


14 
.  00 


14 

.10 


12  13 


15 

.00 


15 

.00 


15 


16 
.  00 


16 

.00 


17 
.  00 


17 
.  00 


18 
.  04 


18 
.  10 


18 
.  00 


18 
.  00 


19  20 

.04  0.04 


19  20 

.10  0.00 


19  20 

.00  0.00 


19  20 

.00  0.00 


19  20 


21 
.  04 


21 
.  00 


21 
.  00 


21 

.00 


22 

.04  0 


23  24 

04  0.04 


22  23  24 

.00  0.00  0.00 


0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0 


21 

00 


22 

0.00 


22 

.00 


22 

.00 


23  24 

.00  0.00 


23 

.00 


23 

.00 


24 
.  00 


24 
.  00 


C-24 


- EMC  ENGINEERS  INO  EZDOe’ -  ELITESOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

REP0RT-”i^-6  DETAILS  OP  SChIdULES  OCCURRING  IN  THE  PRMECT . . 


FOR  DAYS  SUN  SAT  HOL  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24 

0.0?  0.0?  0.0?  0.0?  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

FOR  DAYS  MON  TUB  WED  THU  FRI  q  in  11  12  13  14  15  16  17  18  19  20  21  22  23  24 

^.00  0.00  0.00  0.00  0.00  0.00  0.10  0.20  0.20  0.80  0.80  1.00  0.30  0.10  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 


SCHEDULE  DHW_GYM 
THROUGH  5  6 


FOR  DAYS  SUN  SAT  HOL  q  in  11  12  13  14  15  16  17  18  19  20  21  22  23  24 

'''''^.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 


FOR  DAYS  MON  TUE  WED  THU  FRI  q  10  n  12  13  14  15  16  17  18  19  20  21  22  23  24 

'''''^.10  0.10  0.00  0.00  0.00  0.00  0.30  0.30  0.40  0.40  0.30  0.30  0.70  0.70  0.60  0.60  1.00  1.00  0.30  0.30  0.10  0.10  0.00  0.00 


FOR  DAYS  MON  TUE  WED  THU  FRI  o  in  n 

HOUR  1  2  3  4  5  6  7  6  91011 

0.10  0.10  0.00  0.00  0.00  0.00  0.30  0.30  0.40  0.40  0.30 

THROUGH  25  8 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  1  2  3  4  5  6  7  8  910  11 

HUUK  _  J-  .  ^  o  An  n  nn  n  nn  n  nn 


FOR  DAYS  SUN  MON  TUE  WED  TMU  ^5  20  21  22  23  24 

^.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 


THROUGH  31  12 


- EMC  ENGINEERS  INc' . ELITE ’sOFIW^e' DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

REPORT?^-G  DETAILS  OF  SCHEDUlL  OCCURRING  IN  THE  PROJECT  . . . . 


FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0,00 

24 

0.00 

FOR 
HOUR  1 
0.10 

DAYS  MON 
2  3 

0.10  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0.30 

8 

0.30 

9 

0.40 

10 

0.40 

11 

0.30 

12 

0.30 

13 

0.70 

14 

0.70 

15 

0.60 

16 

0.60 

17 

1.00 

18 

1.00 

19 

0.30 

20 

0.30 

21 

0.10 

22 

0.10 

23 

0.00 

24 

0.00 

SCHEDULE  DHW_CAFE 

THROUGH 

5  6 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0-00 

SAT  HOL 

4  5  6  7 

0.00  0.00  0.00  0.00 

8 

0.00 

9 

0.00 

10 

0.00 

11 

0,00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

FOR 
HOUR  1 
0.00 

DAYS  MON 
2  3 

0.00  0.00 

TUE  WED  THU  FRI 

4  5  6  7 

0.00  0.00  0.00  0-00 

8 

0.10 

9 

0.10 

10 

0.20 

11 

0.20 

12 

0.20 

13 

0.90 

14 

0.50 

15 

0.10 

16 

0.10 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH 

25  8 

FOR 
HOUR  1 
0.00 

DAYS  SUN 
2  3 

0.00  0.00 

MON  TUE  WED  THU  FRI 
4  5  6  7 

0.00  0.00  0.00  0.00 

SAT 

8 

0.00 

HOL 

9 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0-00 

16 

0.00 

17 

0,00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

THROUGH  31  12 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 


OCCURRING  IN  THE  PROJECT  BIG  DELTA,  AK 


FOR  DAYS  SUN  SAT  HOL 
HOUR  12  3  4 


FOR  DAYS  MON  TUE  WED  THU  FRI 


SCHEDULE  GYM_LIGHT 

THROUGH  5  6 

FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  ^  ^  A  ^ 


FOR  DAYS  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  ^  A  ^ 


THROUGH  25  8 


HOUR  1 
0.00 


THROUGH  31  12 


10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

10 

0.20 

11 

0.20 

12 

0.20 

13 

0.90 

14 

0.50 

15 

0.10 

16 

0.10 

17 

0-00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0.00 

24 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0 . 00 

16 

0.00 

17 

0.00 

18 

0 . 00 

19 

0.00 

20 

0.00 

21 

0 . 00 

22 

0.00 

23 

0.00 

24 

0.00 

10 

0.80 

11 

0.80 

12 

0.40 

13 

0.80 

14 

0.80 

15 

0 . 00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0 . 00 

24 

0.00 

10 

0.00 

11 

0.00 

12 

0.00 

13 

0.00 

14 

0.00 

15 

0.00 

16 

0.00 

17 

0.00 

18 

0.00 

19 

0.00 

20 

0.00 

21 

0.00 

22 

0.00 

23 

0-00 

24 

0.00 

C-25 


EMC 

DENVER , 
REPORT-  LV-G 


ENGINEERS  INC. 

CO  80227 

DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 
BIG  DELTA.  AK 


15:32:37  LDL  RUN  1 


FOR  DAYS  SUN 
HOUR  123 
0.00  0.00  0.00 

FOR  DAYS  MON 
HOUR  123 
0.00  0.00  0.00 

SCHEDULE  FULL_ON 

THROUGH  31  12 

FOR  DAYS  SUN 
HOUR  123 
1.00  1.00  1.00 

SCHEDULE  INFL^ACTIV 

THROUGH  5  6 

FOR  DAYS  SUN 
HOUR  123 
0.15  0.15  0.15 

THROUGH  25  8 

FOR  DAYS  SUN 
HOUR  123 
0.15  0.15  0.15 

THROUGH  31  12 


SAT  HOL 
4  5 

0.00  0.00  0. 

TUE  WED  THU 
4  5 

0.00  0.00  0. 


MON  TUE  WED 
4  5 

1.00  1.00  1. 


MON  TUE  WED 
4  5 

0.15  0.15  0. 


MON  TUE  WED 
4  5 

0.15  0.15  0, 


6  7  8 

00  0.00  0.00  0.00 

FRI 

6  7  8 

00  0.00  0.00  0.00 


7  8 

1.00  1.00  1 


THU  FRI  SAT  HOL 
6  7  8 


THU  FRI  SAT  HOL 
6  7  8 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

,00 

0.80 

0.80 

0.40 

0.80 

0.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

24 

:# 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA.  AK 


FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

SCHEDULE  GYM_INFL 

THROUGH  5  6 


15  16  17  18  19  20  21  22 
.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 


23 

.15 


24 

.15 


FOR 

DAYS 

SUN 

MON  TUE  WED  THU 

FRI 

SAT  HOL 

HOUR  1 

2 

3 

4  5  6 

7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

0.15 

0.15 

0.15 

0.15  0.15  0.15  0 

.15 

0.15  0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0 

THROUGH 

25  8 

FOR 

DAYS 

SUN 

MON  TUE  WED  THU 

FRI 

SAT  HOL 

HOUR  1 

2 

3 

4  5  6 

7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

0.15 

0.15 

0.15 

0.15  0.15  0.15  0 

.15 

0.15  0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0 

THROUGH 

31  12 

FOR 

DAYS 

SUN 

MON  TUE  WED  THU 

FRI 

SAT  HOL 

HOUR  1 

2 

3 

4  5  6 

7 

8  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

0.15 

0.15 

0.15 

0.15  0.15  0.15  0 

.15 

0.15  0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0 

21  22 


20 


22 


23 

.15 


23 

.15 


23 

.15 


24 

.15 


24 

.15 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LS-A  SPACE  PEAK  LOADS  SUMMARY 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


MULTIPLIER 

COOLING  LOAD 

TIME  OF 

SPACE  NAME 

SPACE 

FLOOR 

(KBTU/HR) 

PEAK 

INTERIOR  C 

1. 

1. 

97.599 

AUG 

14 

3  PM 

EXTER  ZN"C 

1. 

1. 

307.936 

JUL 

12 

5  PM 

KITCHEN 

1. 

1. 

24.303 

AUG 

31 

1  PM 

GYM 

1. 

1. 

84.385 

AUG 

24 

5  PM 

ADJ  TO  GYM 

1. 

1. 

59.949 

AUG 

14 

3  PM 

DINIEMP" 

1. 

1. 

48.536 

AUG 

24 

5  PM 

SUM 

622.707 

BUILDING  PEAK 

588.090 

JUL 

12 

5  PM 

DRY- 

WET- 

HEATING  LOAD 

TIME 

OF 

DRY- 

WET- 

BULB 

BULB 

(KBTU/HR) 

PEAK 

BULB 

BULB 

82. F 

63. F 

-269.051 

JAN 

23 

3 

PM 

-13. F 

-14  .F 

87. F 

65. F 

-331.204 

FEB 

5 

5 

AM 

-44  .F 

-44  .F 

70. F 

54  .F 

-14.365 

DEC 

10 

11 

AM 

-22. F 

-22. F 

78. F 

66  .F 

-225.416 

JAN 

23 

3 

PM 

-13  .F 

-14  .F 

82. F 

63. F 

-124 . 013 

FEB 

5 

5 

AM 

-44  .F 

-44  .F 

78  .F 

66. F 

-128.236 

JAN 

23 

3 

PM 

-13. F 

-14  .F 

-1092.286 

87. F 

65. F 

-1050.699 

DEC 

10 

11 

AM 

-22. F 

-22. F 

C-26 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


ELITE  SOFTWARE  DEVELOPMENT  INC 
EXTER  ZN  C 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


SPACE  EXTER_2N_C 

MULTIPLIER 
FLOOR  AREA 
VOLUME 


1.0 

8829  SOFT 
79461  CUFT 


FLOOR  MULTIPLIER 
820  M2 
2250  M3 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 

EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


COOLING  LOAD 


JUL  12 
87F 
65F 

SENSIBLE 

(KBTU/H)  {  KW  ) 


57.678  16.892 

38.672  11.326 

€5.351  19.140 

144.633  42.359 

0.000  0.000 

0.000  0.000 

-5.170  -1.514 

0.000  0.000 

0,000  0.000 

0.000  0.000 

0.000  0.000 

6.772  1.983 


307.936  90.187 

307.936  KBTU/H 
34 .88BTU/H.SQFT 


5  PM 
31C 
18C 

LATENT 

(KBTU/H)  {  KW  ) 


0.000  0.000 
0.000  0.000 
0.000  0.000 
0,000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 

0.000  0.000 
90.187  KW 
109.952  W  /  M2 


HEATING  LOAD 

FEB  5  5AM 
-44F  -42C 

-44F  -42C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-101.339  -29.680 

-59.694  -17.483 

-133.994  -39.243 

5.350  1.567 

0.000  0.000 

0.000  0.000 

-31.314  -9.171 

0.000  0.000 

0.000  0.000 

0.000  0.000 

0.000  0.000 

-10.214  -2.991 


-331.204  -97.002 

-331.204  KBTU/H  -97.002 

37.513BTU/H.SQFT  118.260 


**************************************************************** 

*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR  * 

*  2)^^i  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION  * 

*  IN  CONSIDERATION  * 


KW 

W  /  M2 


C-27 


DENVER,  engineers  ^INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  . TOE-2"iLD’ '11/28/1995' 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  KITCHEN  BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


SPACE  KITCHEN 


VOLUME 


TIME 
DRY -BULB  TEMP 
WET -BULB  TEMP 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UITOERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 
TOTAL  LOAD  /  AREA 


:er 

1.0 

FLOOR 

MULTIPLI 

VREA 

910  SQFT 

85 

M2 

8190  CUFT 

232 

M3 

COOLING 

LOAD 

AUG  31 

1PM 

70F 

21C 

54F 

12C 

SENSIBLE 

LATENT 

(KBTU/H) 

{  KW  ) 

(KBTU/H) 

(  KW  ) 

0.000 

0.000 

0.000 

0.000 

5.208 

1.525 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.060 

-0.018 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

19.155 

5.610 

53.550 

15.683 

0.000 

0.000 

0.000 

0.000 

24.303 

7.118 

53.550 

15.683 

77.853 

KBTU/H 

22.801 

KW 

85.55BTU/H.SQFT 

269.702 

W  /  M2 

HEATING  LOAD 

DEC  10  11AM 
-22F  -30C 

-22F  -30C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


0.000 

0.000 

-7.288 

-2.134 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-2.294 

-0.672 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.006 

0.002 

-4.789 

-1.402 

-14.365 

-14.366  KBTU/H 
15.786BTU/H.SQFT 

fr***********-**.****-** 


-4.207 
-4.207  KW 
49.764  W  /  M2 


NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
- - - -  LOADS 

2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  '11/28/1995' 

gym  big  delta,  AK 


15:32:37  LDL  RUN  1 


SPACE  GYM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 
DRY -BULB  TEMP 
WET -BULB  TEMP 


1.0 

8150  SQFT 
203750  CUFT 


FLOOR  MULTIPLIER 
757  M2 
5770  M3 


COOLING  LOAD 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 
TOTAL  LOAD  /  AREA 


AUG  24 

5  PM 

78F 

26C 

66F 

19C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

23.929 

7.008 

0.000 

0 . 000 

18.125 

5.308 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.398 

-0.117 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

42.729 

12.514 

17.660 

5.172 

84.385 

24.714 

17.660 

5 . 172 

102.045 

KBTU/H 

29.886 

KW 

12.52BTU/H.SQFT 

39.472 

W  /  M2 

HEATING 

LOAD 

JAN  23 

3PM 

-13F 

-25C 

-14F 

-26C 

SENSIBLE 

(KBTU/H) 

(  KW  ) 

-44.617 

-13.067 

-30.931 

-9.059 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-21.063 

-6.169 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

-128.805 

-37.724 

-225.416  -66.019 

-225.416  KBTU/H  -66.019  KW 

27.658BTU/H.S0FT  87.193  W  /  M2 


DTO^^OVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


C-28 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  ADJ_TO_GYM 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


SPACE  ADJ_TO_GYM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


1 . 0 

7097  SOFT 
63873  CUFT 


FLOOR  MULTIPLIER 
659  M2 
1809  M3 


COOLING  LOAD 

~AUG  14  3PM 
82F  28C 

63F  17C 


LATENT 


(KBTU/H) 

{  KW  ) 

(KBTU/H) 

(  KW  ) 

WALLS 

26.811 

7.852 

0.000 

0.000 

ROOFS 

32.161 

9.419 

0.000 

0.000 

GLASS  CONDUCTION 

0.000 

0.000 

0.000 

0.000 

GLASS  SOLAR 

0.000 

0.000 

0.000 

0.000 

DOOR 

0.000 

0.000 

0.000 

0.000 

INTERNAL  SURFACES 

0.000 

0.000 

0.000 

0.000 

UNDERGROUND  SURFACES 

-0.398 

-0.117 

0.000 

0.000 

OCCUPANTS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

LIGHT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

EQUIPMENT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

PROCESS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

INFILTRATION 

1.375 

0.4  03 

0.000 

0.000 

TOTAL 

59.949 

17.558 

0.000 

0.000 

TOTAL  LOAD 

59.949 

KBTU/H 

17.558 

KW 

TOTAL  LOAD  /  AREA 

8.45BTU/H.SQFT 

26.629 

W  /  M2 

HEATING 

LOAD 

FEB  5 

sm 

-44F 

-42C 

-44F 

-42C 

SENSIBLE 

(KBTU/H)  ( 

:  KW  ) 

-44.374 

-12.996 

-46.851 

-13.721 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-24.577 

-7.198 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-8.210 

-2.405 

-124.013 

-36-320 

KBTU/H 

-36.320 

3TU/H . SOFT 

55.087 

^*********** 


NOTE  1)THE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
-  -  - -  LOADS 

2} TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


KW 

W  /  M2 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  DINiMP 


DOE-2. ID  11/28/1995  15:32:37  LDL  RUN  1 

BIG  DELTA,  AK 


SPACE  DIN&J4P 


MULTIPLIER 

1.0 

FLOOR  : 

MULTIPLIi 

FLOOR  AREA 

4900  SQFT 

455 

M2 

VOLUME 

98000  CUFT 

2775 

M3 

COOLING 

LOAD 

cssrsatsssssss: 

sa::==ss  =  sa 

s 

TIME 

AUG  24 

5  PM 

DRY -BULB  TEMP 

78F 

26C 

WET -BULB  TEMP 

66F 

19C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

WALLS 

15.459 

4.528 

0.000 

0.000 

ROOFS 

12.806 

3.751 

0.000 

0.000 

GLASS  CONDUCTION 

0.000 

0-000 

0.000 

0.000 

GLASS  SOLAR 

0.000 

0.000 

0.000 

0.000 

DOOR 

0.000 

0.000 

0.000 

0.000 

INTERNAL  SURFACES 

0.000 

0.000 

0.000 

0.000 

UNDERGROUND  SURFACES 

-0.281 

-0.082 

0.000 

0.000 

OCCUPANTS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

LIGHT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

EQUIPMENT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

PROCESS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

INFILTRATION 

20.552 

6.019 

8.494 

2.488 

TOTAL 

48.536 

14.215 

8.494 

2.488 

TOTAL  LOAD 

57.030 

KBTU/H 

16.703 

KW 

TOTAL  LOAD  /  AREA 

11.64BTU/H.SQFT 

36.691 

W  /  M2 

HEATING 

LOAD 

JAN  23 

3  PM 

-13F 

-25C 

-14F 

-26C 

SENSIBLE 

(KBTU/H) 

(  KW  ) 

-29.546 

-8.653 

-21.855 

-6.401 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-14.882 

-4.359 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-61.953 

-18.144 

-128.236 

-37.557 

236  KBTU/H 

-37.557 

171BTU/H.SQFT 

82.502 

*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR  * 

*  -  LOADS  * 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION  * 

*  IN  CONSIDERATION  * 

*  * 
*******•♦♦*•*■**■**********■****************'*************■*■***'*****♦** 


KW 

W  /  M2 


C-29 


EMC  ENGINEERS  INC,  EZE 

DENVER.  CO  80227 

REPORT-  LS-C  BUILDING  PEAK  LOAD  COMPONENTS 


ELITE  SOFTWTIRE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 
BIG  DELTA,  AK 


15:32:37  LDL  RUN  1 


BUILDING  ** 


FLOOR  AREA 

50228  SQFT 

4666 

SQMT 

VOLUME 

636352  CUFT 

18021 

CUMT 

COOLING 

LOAD 

TIME 

JUl”i2~ 

5PM 

" 

DRY -BULB  TEMP 

87F 

31C 

WET -BULB  TEMP 

65F 

18C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

WALLS 

136.150 

39.875 

0.000 

0.000 

ROOFS 

216.453 

63.394 

0.000 

0. 000 

GLASS  CONDUCTION 

€5.351 

19.140 

0.000 

0.000 

GLASS  SOLAR 

144.633 

42,359 

0.000 

0.000 

DOOR 

0.000 

0.000 

0.000 

0 . 000 

INTERNAL  SURFACES 

0.000 

0 . 000 

0.000 

0  000 

UNDERGROUND  SURFACES 

-28.731 

-8.414 

0.000 

0.000 

OCCUPANTS  TO  SPACE 

0.000 

0.000 

0.000 

0 . 000 

LIGHT  TO  SPACE 

0.000 

0.000 

0.000 

0 . 000 

EQUIPMENT  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

PROCESS  TO  SPACE 

0.000 

0,000 

0.000 

0 . 000 

INFILTRATION 

54.233 

15.883 

0.000 

0.000 

TOTAL 

588.090 

172.237 

0.000 

0.000 

TOTAL  LOAD 

588.090 

KBTU/H 

172.237 

KW 

TOTAL  LOAD  /  AREA 

11.71BTU/H.SQFT 

36.911 

W  /SQN 

HEATING  LOAD 

DEC  10  11AM 
-22F  -30C 

-22F  -30C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-200.787 

-256.246 

-114.412 

0.099 

0.000 

0.000 

-107.282 

0.000 

0.000 

0.000 

0.006 

-372.077 


-58.805 

-75.048 

-33.508 

0.029 

0.000 

0.000 

-31.420 

0.000 

0.000 

0.000 

0.002 

-108.972 


-1050.699  -307.723 

-1050.699  KBTU/H  -307.723  KW 

20.919BTU/H.SQFT  65.945  W  /SQMT 


*  NOTE  1)THE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

*  -  LOADS 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 

*  IN  CONSIDERATION 


EMC 

DENVER, 


ENGINEERS 

CO 


ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 


15:32:37  LDL  RUN  1 


REPORT-  LS-D  BUILDING  MONTHLY  LOADS  SUMMARY  BIG 


COOLING 

---CO 

TIME 

0  L  I 

DRY- 

N  G  - 

WET- 

ENERGY 

OF 

MAX 

BULB 

BULB 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

0.24552 

16 

13 

13. F 

11. F 

0.46224 

28 

15 

36. F 

30. F 

4.75387 

25 

16 

37. F 

31. F 

15.05133 

29 

14 

47. F 

34  .F 

66.20088 

26 

16 

60. F 

49. F 

125.88889 

4 

16 

81. F 

56. F 

155.45750 

12 

16 

87. P 

65. F 

134.73952 

14 

17 

82.  F 

61. F 

47.17384 

1 

16 

65. F 

54.  F 

3-89749 

6 

16 

39. F 

33. F 

0.40414 

15 

13 

25.  F 

23. F 

0.26241 

28 

13 

9.F 

7.F 

MAXIMUM 

COOLING 

LOAD 

(KBTU/HR) 


134.512 

209.173 

344.653 

506.291 

588.090 

563.373 

438.907 

108.644 


HEATING 


HEATING 

ENERGY 

(MBTU) 

-501.698 

-398.054 

-340.065 

-191.743 

-57.704 

-11.226 

-2.439 

-3.395 

-30.308 

-157.455 

-319.658 

-470.001 


TIME 

DRY- 

WET- 

OF 

MAX 

BULB 

BULB 

DY 

HR 

TEMP 

TEMP 

23 

15 

-13  .F 

-14  .F 

4 

5 

-24  .F 

-24  .F 

2 

3 

-45. F 

-45. F 

19 

5 

-13. F 

-14  .F 

2 

5 

26  .F 

24  .F 

15 

3 

41. F 

40. F 

28 

3 

38. F 

37. F 

21 

5 

37. F 

36. F 

21 

6 

20. F 

18. F 

29 

6 

-6.F 

-7.F 

3 

2 

-24. F 

-24. F 

10 

11 

-22. F 

-22. F 

MAXIMUM 

ELEC- 

MAXIMUM 

HEATING 

TRICAL 

ELEC 

LOAD 

ENERGY 

LOAD 

(KBTU/HR) 

(KWH) 

(KW) 

-1021.075 

0. 

0.000 

-987.984 

0. 

0.000 

-947.695 

0. 

0.000/ 

-668.801 

0. 

o.oool 

-278.492 

0. 

0.000 

-137.710 

0. 

0.000 

-93.044 

0. 

0.000 

-91.874 

0. 

0.000 

-233.395 

0. 

0.000 

-459.405 

0. 

0.000 

-679.169 

0. 

0.000 

-1050.699 

0. 

0.000 

-1050.699 

0- 

0.000 

C-30 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

LDS  RPT  1  -  HOURLY 'RE PORT 

EZDOE  - 

•  ELITE  SOFTWARE  DEVELOPMENT  INC 

DOE-2. ID  11/28/1995 

BIG  DELTA,  AK 

15:32:37 

LDL 

RUN 

1 

MMDDHH 

BUILDING 

BUILDING 

GLOBAL 

GLOBAL 

GLOBAL 

SENSIBLE 

LATENT 

DRY  BULB 

GROUND 

SNOW 

HTG  LOAD 

HTG  LOAD 

TEMP 

ABS  TEMP 

FLAG 

BTU/HR 

BTU/HR 

F 

R 

....  (  1) 

(  2) 

----  (  4) 

----  (  2) 

- (  7) 

MONTHLY 

SUMMARY  (JAN) 

MN 

-1021075. 

0. 

-42.0 

474.6 

0. 

MX 

-411295. 

32160. 

18.0 

474.6 

1. 

SM 

-501698784 . 

2056880. 

-3378.0 

353122.9 

100. 

AV 

-674326. 

2765. 

-4.5 

474.6 

0. 

MONTHLY 

SUMMARY  (FEB) 

MN 

-987984 . 

0. 

-44.0 

469.6 

0. 

MX 

-168261. 

32160. 

40.0 

469.6 

1. 

SM 

-398053600- 

1850120. 

1340.0 

315544.8 

10. 

AV 

-592342. 

2753. 

2.0 

469.6 

0. 

MONTHLY 

SUMMARY  (MAR) 

MN 

-947695. 

0. 

-53.0 

469.2 

0. 

MX 

-75091. 

17240. 

42.0 

469.2 

1. 

SM 

-340064384 . 

1986290. 

6894.0 

349051.3 

48  . 

AV 

-457076. 

2670. 

9.3 

469.2 

0. 

MONTHLY 

SUMMARY  (APR) 

MN 

-668801. 

0. 

-13.0 

471.6 

0. 

MX 

0. 

17240- 

52.0 

471.6 

1. 

SM 

-191743040. 

1360710. 

19827.0 

339522.8 

68. 

AV 

-266310. 

1890. 

27.5 

471.6 

0. 

MONTHLY 

SUMMARY  (MAY) 

MN 

-278492. 

0. 

25.0 

481.2 

0. 

MX 

0. 

7970. 

70.0 

481.2 

1. 

SM 

-57703676 . 

298540. 

35459.0 

358021.8 

2. 

AV 

-77559. 

401 . 

47.7 

481.2 

0. 

MONTHLY 

SUMMARY  (JUN) 

MN 

-137710. 

0. 

41.0 

490.8 

0. 

MX 

0. 

280. 

82.0 

490.8 

0. 

SM 

-11226243 . 

1680. 

41425.0 

353390.3 

0. 

AV 

-15592. 

2. 

57.5 

490.8 

0. 

MONTHLY 

SUMMARY  (JUL) 

MN 

-93044 . 

0. 

38.0 

499.1 

0- 

MX 

0. 

0. 

87.0 

499.1 

0. 

SM 

-2438502. 

0. 

44355.0 

371367.1 

0. 

AV 

-3278. 

0. 

59.6 

499.1 

0, 

EMC 

ENGINEERS 

INC. 

EZDOE  - 

ELITE  SOFTWARE  DEVELOPMENT  INC 

DOE-2. ID  11/28/1995 

15:32:37 

LDL 

RUN 

1 

DENVER .  CO 

80227 

LDS_RPT_1  =  HOURLY -REPORT 

BIG  DELTA,  AK 

BUILDING 

BUILDING 

GLOBAL 

GLOBAL 

GLOBAL 

SENSIBLE 

LATENT 

DRY  BULB 

GROUND 

SNOW 

HTG  LOAD 

HTG  LOAD 

TEMP 

ABS  TEMP 

FLAG 

BTU/HR 

BTU/HR 

P 

R 

-...(  1) 

- (  2) 

--.-(  4) 

----(  2) 

- (  7) 

MONTHLY 

SUMMARY  (AUG) 

MN 

-91874 . 

0. 

37 . 0 

504.4 

0. 

MX 

0. 

1290. 

82.0 

504.4 

0. 

SM 

-3395090. 

3530. 

41588.0 

375292.8 

0. 

AV 

-4563 . 

5. 

55.9 

504.4 

0. 

MONTHLY 

SUMMARY  (SEP) 

MN 

-233395. 

0. 

18.0 

504.9 

0. 

MX 

0. 

7970. 

68.0 

504.9 

1. 

SM 

-30308414 . 

288340. 

30923.0 

363509.2 

15. 

AV 

-42095 . 

400. 

42.9 

504.9 

0. 

MONTHLY 

SUMMARY  (OCT) 

MN 

-459405. 

0. 

-7.0 

500.6 

0- 

MX 

-1790. 

17240. 

45.0 

500.6 

1. 

SM 

-157455056 . 

1111680. 

18356.0 

372433.1 

38. 

AV 

-211633. 

1494  . 

24.7 

500.6 

0. 

MONTHLY 

SUMMARY  (NOV) 

MN 

-679169. 

0. 

-30.0 

492.5 

0. 

MX 

-210139. 

17240. 

35.0 

492.5 

1 . 

SM 

-319657920. 

1781850. 

5216.0 

354575.3 

39. 

AV 

-443969. 

2475. 

7.2 

492.5 

0. 

MONTHLY 

SUMMARY  (DEC) 

MN 

-1050699. 

0. 

-47.0 

483.2 

0. 

MX 

-392634 . 

32160. 

20.0 

483.2 

1 . 

SM 

-470000704 . 

1960350. 

-4934.0 

359465.4 

28  . 

AV 

-631721. 

2635  . 

-6.6 

483.2 

0. 

YEARLY  SUMMARY 

MN 

-1050699. 

0. 

-53.0 

469.2 

0. 

MX 

0. 

32160. 

87 . 0 

504 . 9 

1 . 

SM 

-2483745280. 

12699970. 

237071.0 

4265296.5 

348  . 

AV 

-283533. 

1450. 

27.1 

486.9 

0. 

EMC 

ENGINEERS 

INC. 

EZDOE  - 

ELITE  SOFTWARE  DEVELOPMENT  INC 

DOE-2. ID  11/28/1995 

15:32:37 

SDL 

RUN 

1 

DENVER.  CO 

80227 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS 

H&V1&2 

BIG  DELTA,  AK 

SYSTEM 

NAME 

H&V16c2 

SUPPLY 

FAN 

ALTITUDE 

MULTIPLIER 

1.000 

ELEC  DELTA -T 

RETURN 

FAN 

ELEC 

DELTA -T 

OUTSIDE 

AIR 

COOLING 

CAPACITY 

SENSIBLE 

HEATING 

CAPACITY 

COOLING 

EIR 

HEATING 

EIR 

(CFM  ) 

(KW) 

(F) 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

(SHR) 

(KBTU/HR) 

(BTU/BTU) 

(BTU/BTU) 

15900. 

9.381 

2.4 

14310. 

0.000 

0.0 

0.000 

0.000 

0.000 

-1034.000 

0.00 

0.00 

ZONE 

NAME 

SUPPLY 

FLOW 

EXHAUST 

FLOW 

FAN 

(KW) 

MINIMUM 

FLOW 

RATIO 

OUTSIDE 

AIR 

FLOW 

COOLING 

CAPACITY 

(KBTU/HR) 

SENSIBLE 

(SHR) 

EXTRACTION 

RATE 

(KBTU/HR) 

HEATING 

CAPACITY 

(KBTU/HR) 

ADDITION 

RATE 

(KBTU/HR) 

MULTIPLIER 

INTERIOR  C 

15900. 

0. 

0.000 

1.000 

0. 

0.00 

0.00 

0 . 00 

0.00 

-1078.04 

1 . 0 

C-31 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


ELITE  SOFTWARE  DEVELOPMENT  INC 
BB  RAD 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


SYSTEM 

ALTITUDE 

NAME 

MULTIPLIER 

BB  RAD 
”  SUPPLY 

1.000 

FAN 

ELEC 

DELTA- T 

(CFM  ) 

(KW) 

(F) 

0. 

0.000 

0.0 

ZONE 

SUPPLY 

NAME 

FLOW 

EXTER  ZN  C 

0, 

RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA -T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

0. 

0-000 

0.0 

0.000 

0.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0.000 

0.000 

0. 

0.00 

HEATING  COOLING 
SENSIBLE  CAPACITY  EIR 

(SHR)  (KBTU/HR)  (BTU/BTU) 

0.000  0.000  0.00 

EXTRACTION  HEATING 
SENSIBLE  RATE  CAPACITY 

(SHR)  (KBTU/HR)  (KBTU/HR) 

0.00  0.00  0.00 


HEATING 
EIR 
(BTU/BTU) 

0.00 

ADDITION 
RATE 

(KBTU/HR)  MULTIPLIER 
-331.20  1.0 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


ELITE  SOFTWARE  DEVELOPMENT  INC 
KIT  MAU 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


SYSTEM 

ALTITUDE 

NAME 

MULTIPLIER 

KIT  MAU 

1.000 

“SUPPLY 

FAN 

ELEC 

DELTA- T 

(CFM  ) 

(KW) 

(F) 

2500. 

1.475 

2.4 

ZONE 

SUPPLY 

NAME 

FLOW 

KITCHEN 

2500. 

RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA- T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

0. 

0.000 

0.0 

1.000 

0.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0.000 

1.000 

2500, 

0.00 

HEATING 
SENSIBLE  CAPACITY 
(SHR)  (KBTU/HR) 
0.000  -209.434 

EXTRACTION 
SENSIBLE  RATE 

(SHR)  (KBTU/HR) 

0.00  0.00 


COOLING 

EIR 

(BTU/BTU) 

0.00 

HEATING 

CAPACITY 

(KBTU/HR) 

0.00 


HEATING 

EIR 

(BTU/BTU) 

0.00 

ADDITION 

RATE 

(KBTU/HR)  MULTIPLIER 
-37.19  1.0 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


ELITE  SOFTWARE  DEVELOPMENT  INC 
GYM  HV 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


SYSTEM 

ALTITUDE 

NAME 

MULTIPLIER 

I  HV 

1.000 

“SUPPLY 

FAN 

ELEC 

DELTA -T 

(CFM  ) 

(KW) 

(F) 

13775. 

8.127 

2.4 

ZONE 

SUPPLY 

NAME 

FLOW 

1 

r  TO  GYM 

10331. 
3444  . 

RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA- T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

11708 . 

0.000 

o 

o 

0.150 

0,000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0 . 000 

1.000 

1550. 

0.00 

0. 

0.000 

1.000 

517. 

0.00 

HEATING 
SENSIBLE  CAPACITY 
(SHR)  (KBTU/HR) 
0.000  -700.000 

EXTRACTION 
SENSIBLE  RATE 

(SHR)  (KBTU/HR) 
0.00  0.00 
0.00  0.00 


COOLING 

EIR 

(BTU/BTU) 

0.00 

HEATING 

CAPACITY 

(KBTU/HR) 

0.00 

0.00 


HEATING 

EIR 

(BTU/BTU) 

0.00 

ADDITION 

RATE 

(KBTU/HR)  MULTIPLIER 
-412.70  1.0 

-137.58  1^ 


EMC  ENGINEERS  INC.  EZDOE 

DENVER,  CO  80227 

REPORT-  SV-A  SYSTEM  DESIGN  PTUIAMETERS 


ELITE  SOFTWARE  DEVELOPMENT  INC 
MPHVU 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


SYSTEM 

ALTITUDE 

NAME 

MULTIPLIER 

MPHVU 

1.000 

SUPPLY 

FAN 

ELEC 

DELTA-T 

(CFM  ) 

(KW) 

(F) 

4500. 

2.655 

2.4 

ZONE 

SUPPLY 

NAME 

FLOW 

DIN&MP 

4500. 

RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA-T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

3825  . 

0 . 000 

o 

o 

0.150 

0.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0.000 

1.000 

675. 

0.00 

HEATING  COOLING  HEATING 

SENSIBLE  CAPACITY  EIR  EIR 

(SHR)  (KBTU/HR)  (BTU/BTU)  (BTU/BTU) 

0.000  -89.203  0.00  0.00 

EXTRACTION  HEATING  ADDITION 

SENSIBLE  RATE  CAPACITY  RATE 

(SHR)  (KBTU/HR)  (KBTU/HR)  (KBTU/HR)  MULTIPLIER 

0.00  0.00  0.00  -106.16  1.0 


EMC 

DENVER, 
REPORT-  SS-D 


ENGINEERS  INC. 

CO  80227 

PLANT  MONTHLY  LOADS  SUMMARY  FOR 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 


15:32:37  SDL  RUN  1 


DEFAULT -PLANT 


BIG 

DELTA,  AK 

ATI 

N  G  - 

---EL 

EC--- 

MAXIMUM 

ELEC- 

MAXIMUM 

DRY- 

WET- 

HEATING 

TRICAL 

ELEC 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

-14  .F 

-15. F 

-2280.545 

15063 . 

21 . 638 

-29. F 

-29. F 

-2179.429 

13606 . 

21 . 638 

-20. F 

-21  .F 

-2006.820 

15069. 

21.638 

7.F 

3.F 

-1643.971 

14576. 

21.638 

33  .F 

29. F 

-834.253 

15066 . 

21 . 638 

41. F 

40. F 

-635.677 

2438. 

21 . 638 

44  .F 

41. F 

-255.440 

0. 

0.000 

47. F 

44  .F 

-986.388 

2915  . 

21.638 

26  .F 

23. F 

-784 . 591 

14576  . 

21.638 

12. F 

11. F 

-1320.184 

15063 . 

21.638 

-6.F 

-7.F 

-1652.033 

14576. 

21.638 

-21  .F 

-21. F 

-2339.024 

15060. 

21.638 

138014  . 

-2339.024 

21 . 638 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 


COOLING 


COOLING 

ENERGY 

(MBTU) 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0 . 00000 

0.000 


TIME 
OF  MAX 
DY  HR 


DRY-  WET- 
BULB  BULB 
TEMP  TEMP 


MAXIMUM 

COOLING 

LOAD 

(KBTU/HR) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


HEATING 

ENERGY 

(MBTU) 

-901.605 
-736.288 
-673.526 
-465.717 
-241.675 
-84.414 
-66.064 
-87.689 
-228 . 937 
-459.873 
-667.016 
-857.482 


TIME 
OF  MAX 
DY  HR 

23  12 

3  12 


3 

19 

14 

15 
27 
26 
27 
25 

2 


12 

11 

7 

4 

7 
2 

8 

12 

11 


C-32 


EMC 

DENVER, 
REPORT-  SS-A 


ENGINEERS 

CO 


INC. 

80227 


E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


DOE-2. ID  11/28/1995 


15:32:37  SDL  RUN  1 


FOR 

H&V1&2 

BIG 

DELTA,  AK 

-  H  E 

ATI 

N  G  - 

---EL 

EC--- 

MAXIMUM 

COOLING 

HEATING 

TIME 

DRY- 

WET- 

MAXIMUM 

HEATING 

ELEC¬ 

TRICAL 

MAXIMUM 

ELEC 

LOAD 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

(KBTU/HR) 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

0.000 

-340.431 

22 

12 

-19. F 

-19. F 

-781.576 

6979. 

9.381 

0.000 

-279.998 

5 

15 

-14. F 

-14  .F 

-750.689 

6304  . 

9.381 

0.000 

-257,729 

5 

10 

-14  .F 

-15. F 

-695.093 

6979. 

9.381 

0.000 

-180.311 

19 

7 

-4.F 

-6  -F 

-544.811 

6754  . 

9.381 

0.000 

-92-871 

14 

7 

33. F 

29. F 

-314.180 

6979. 

9.381 

0.000 

-4.779 

15 

4 

41. F 

40. F 

-334.907 

1135. 

9.381 

0.000 

0 . 000 

0.000 

-7.367 

28 

7 

38. F 

36  .F 

0.000 

-174.432 

0. 

1351 . 

0.000 

9.381 

0.000 

-84.786 

21 

7 

20. F 

18  -F 

-294.218 

6754  . 

9.381 

0.000 

-172.448 

29 

9 

-2.F 

-3.F 

-444.164 

6979. 

9.381 

0.000 

-250.178 

23 

12 

l.F 

O.F 

-583.308 

6754  . 

9.381 

0.000 

-323.381 

10 

11 

-22. F 

-22. F 

-803.178 

6979. 

9.381 

0.000 

-1994.280 

-803.178 

63956. 

9.381 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 


COOLING 


COOLING 
ENERGY 
MONTH  (MBTU) 


TIME  DRY-  WET- 

OF  MAX  BULB  BULB 

DY  HR  TEMP  TEMP 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.000 


EMC  ENGINEERS  INC.  E2DOE 

DENVER,  CO  80227 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR 


ELITE  SOFTWARE  DEVELOPMENT  INC 
H&V16c2 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


HOURS 

HOURS 

HOURS 

COINCIDENT 

-NUMB 

E  R  OF 

HOURS 

H  0  ' 

HOURS 

COOLING 

HEATING 

COOL -HEAT 

HOURS 

HEATING 

COOLING 

MONTH 

LOAD 

LOAD 

LOAD 

FLOATING 

AVAIL. 

AVAIL. 

JAN 

0 

744 

0 

0 

744 

0 

FEB 

0 

672 

0 

0 

672 

0 

MAR 

0 

744 

0 

0 

744 

0 

APR 

0 

720 

0 

0 

720 

0 

MAY 

0 

733 

0 

11 

744 

0 

JUN 

0 

102 

0 

618 

720 

0 

JUL 

0 

0 

0 

744 

744 

0 

AUG 

0 

123 

0 

621 

744 

0 

SEP 

0 

701 

0 

19 

720 

0 

OCT 

0 

744 

0 

0 

744 

0 

NOV 

0 

720 

0 

0 

720 

0 

DEC 

0 

744 

0 

0 

744 

0 

ANNUAL 

,  0 

6747 

0 

2013 

8760 

0 

RS  .  ---  --COINCIDENT  LOADS -- 


HOURS 

HEATING 

ELECTRIC 

HOURS 

HOURS 

FLOATING 

LOAD  AT 

LOAD  AT 

HOURS 

FANS 

NIGHT 

WHEN 

COOLING 

COOLING 

^ANS  ON 

CYCLE  ON 

VENTING 

FANS  ON 

PEAK 

PEAK 

(KBTU/HR) 

(KW) 

744 

0 

0 

0 

-325.011 

9.381 

672 

0 

0 

0 

-262.092 

9.381 

744 

0 

0 

0 

-216.412 

9.381 

720 

0 

0 

0 

-170.349 

9.381 

744 

0 

0 

11 

-113.415 

9.381 

121 

1 

0 

19 

0.000 

0.000 

0 

0 

0 

0 

0.000 

0.000 

144 

0 

0 

21 

-1.187 

9.381 

720 

0 

0 

19 

-124.760 

9.381 

744 

0 

0 

0 

-255-198 

9.381 

720 

0 

0 

0 

-267.439 

9.381 

744 

0 

0 

0 

-302.796 

9.381 

6817 

1 

0 

70 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

REPORT -^-k  SPACE^TEMPERATURE^SUMMARY  H&V1&2  BIG  DELTA,  AK 


A  V 

E  R  A  G  E 

S  P  A  C 

E  T  E 

M  P 

AVERAGE  ' 

TEMPERATURE 

DIFFERENCE 

SUMMED  TEMP 

DIFFERENCE 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

HUMIDITY  RATIO 

OUTDOORS: 

OUTDOORS: 

OUTDOORS 

OUTDOORSc 

OUTDOORSc 

DIFFERENCE 

ROOM  AIR 

ROOM  AIR 
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0 
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0 
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0 
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0 
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JAN 

69 . 66 

69.66 

69.66 

0.00 

-74.20 

-74.20 

0.00 

2300.23 

2300.23 

0.00000 

FEB 

69 .81 

69.81 

69.81 

0.00 

-67.82 

-67.82 

0.00 

1898 . 85 

1898.85 

0.00000 

MAR 

70.07 

70.07 

70.07 

0.00 

-60.80 

-60.80 

0.00 

1884.87 

1884 .87 

0.00000 

APR 

70 .39 

70.38 

70.39 

0.00 

-42.85 

-42.85 

0.00 

1278.79 

1285.44 
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70 . 78 

70.68 

70.78 

0.00 

-23.12 

-23.12 

0.00 

648.59 

716.72 

0.00000 

JUN 

70.72 

70.41 

70.72 

0.00 

-13.18 

-13 . 18 

0.00 

367.71 

412 . 24 

0.00000 
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70.76 

70.48 

70.76 

0.00 

-11.14 

-11.14 

0.00 

321.39 

370.27 

0.00000 
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70 . 73 

70.48 

70.73 

0.00 

-14 . 83 

-14 . 83 

0.00 

417.29 

474.40 

0.00000 
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70.70 

70.62 
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0.00 

-27.75 

-27.75 

0.00 

786.07 

832.40 

0.00000 
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70.30 
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0.00 

-45.63 

-45.63 

0.00 

1414 . 56 

1414 .56 
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69.96 

69 . 96 

0.00 
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0.00 
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1881.36 

0.00000 

DEC 

69.69 

69.69 

69.69 

0.00 

-76.33 

-76 . 33 

0.00 

2366.08 

2366.08 

0.00000 

ANNUAL 

70 . 30 

0.00 

70.19 

70.30 

0.00 

-43.24 

-43.24 

0.00 

15565.79 

15837,43 

0.00000 
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CO 

80227 

REPORT-  SS-K 

SPACE  TEMPERATURE  SUMMARY 

KII 

'_MAU 

BIG  DELTA,  AK 

A  V 

E  R  A  G  E 

S  P  A  C 

'  E  T 

E  M 

P 

AVERAGE 

TEMPERATURE 

DIFFERENCE 

SUMMED  TEMP 

DIFFERENCE 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

HUMIDITY  RATIO 

OUTDOOR& 

OUTDOOR & 

OUTDOOR& 

OUTDOOR & 

OUTDOOR & 

DIFFERENCES 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

BETWEEN 

ALL 

COOLING 

HEATING 

FAN  ON 

FAN  OFF 

ALL 

FAN  ON 

FAN  OFF 

HEATING 

ALL 

OUTDOOR  A^H 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

ROOM  AIR 

MONTH  (F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(FRAC 

.OR  MULT.  T 

JAN 

69.34 

69.12 

69.12 

69.35 

-73.88 

-72.05 

-73.99 

126.09 

2290.34 

-0.00451 

FEB 

69-49 

69.33 

69.33 

69.49 

-67.49 

-64.97 

-67.64 

102.86 

1889.76 

-0.00386 

MAR 

69.73 

69.70 

69.70 

69.73 

-60.46 

-52.16 

-61.01 

99.97 

1874.29 

-0.00363 

APR 

70.06 

69.95 

69.95 

70.07 

-42.52 

-41.50 

-42.58 

69.17 

1275.70 

-0.00293 

MAY 

70.48 

70.59 

70.59 

70.47 

-22.82 

-17.05 

-23 . 18 

31.25 

707.39 

-0.00139 

JUN 

70.15 

70.93 

71.27 

70.14 

-12.61 

-1.43 

-12.71 

0.49 

399.96 

-0.00029 

JUL 

70.22 

0.00 

70.22 

-10.61 

0.00 

-10.61 

0.00105 

AUG 

70.29 

70.96 

70.98 

70.28 

-14.39 

-4.86 

-14.50 

2,19 

463.94 

0.00013 

SEP 

70.55 

70.43 

70.43 

70.55 

-27.60 

-25.30 

-27.73 

42 . 17 

827.98 

-0.00129 

OCT 

70,17 

69.94 

69.94 

70.18 

-45.50 

-44.32 

-45.57 

77.55 

1410.43 

-0.00279 

NOV 

69.77 

69.55 

69.55 

69.78 

-62.52 

-57.33 

-62.83 

95.55 

1875.66 

-0.00372 

DEC 

69.43 

69.13 

69.13 

69.45 

-76.06 

-75.33 

-76.10 

125.55 

2357.95 

-0.00422 

ANNUAL  69.97 

0.00 

69.79 

69.81 

69.98 

-42.91 

-48.01 

-42.68 

772.84 

15733.04 

-0.00228 

EMC 

ENGINEERS 

INC. 

EZDOE 

-  ELITE 

SOFTWARE 

DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

15: 

32:37 

SDL  RUN  1 

DENVER, 

CO 

80227 

REPORT-  SS-N 

RELATIVE  HUMIDITY  SCATTER  PLOT  i 

FOR 

KIT 

’_MAU 

BIG  DELTA,  AK 

TOTAL  ! 

HOURS  AT 

RELATIVE 

HUMIDITY  LEVEL 

AND  TIME  OF  DAY 

HOUR  1AM  2  3 

4  5 

6 

7  8 

9  10  11 

12  1PM 

2 

3  4 

5  6  7  8 

9  10 

11 

12 

TOTAL 

81- 

100  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

71- 

80  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

61- 

70  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

51- 

60  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

41- 

50  0 

0  0 

0  0 

0 

0  0 

0  5 

5 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

10 

31- 

40  0 

0  0 

0  0 

0 

0  0 

0  25 

22 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

47 

0-30  0 

0  0 

0  0 

0 

0  0 

0  58  166 

105  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

329 

EMC 

ENGINEERS 

INC. 

EZDOE 

-  ELITE 

SOFTWTUIE 

DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

15: 

32:37 

SDL  RUN  1 

DENVER, 

CO 

80227 

REPORT-  SS-O 

TEMPERATURE 

SCATTER 

PLOT  KIT_MAU 

FOR  KITCHEN 

BIG  DELTA,  AK 

TOTAL  HOURS  AT 

TEMPERATURE 

LEVEL  AND 

1  TIME  OF  DAY 

HOUR  1AM  2  3 

4  5 

6 

7  8 

9  10  11 

12  1PM 

2 

3  4 

5  6  7  8 

9  10 

11 

12 

TOTAL 

ABOVE 

85  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

81-85 

0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

76-80 

0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

M 

71-75 

0 

0  0 

0  0 

0 

0  0 

0  68 

79 

14  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

161  H 

66-70 

0 

0  0 

0  0 

0 

0  0 

0  20  114 

91  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

225  ^ 

61-65 

0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

BELOW 

60  0 

0  0 

0  0 

0 

0  0 

0  0 

0 

0  0 

0 

0  0 

0  0  0 

0 

0  0 

0 

0 

0 

EMC 

ENGINEERS 

INC. 

EZDOE 

-  ELITE 

SOFTWARE 

DEVELOPMENT 

INC 

DOE-2. ID  11/28/1995 

15: 

32:37 

SDL  RUN  1 

DENVER, 

CO 

80227 

REPORT-  SS-A 

SYSTEM  MONTHLY  LOADS 

SUMMARY 

FOR 

GYM 

:_HV 

BIG  DELTA,  AK 

---CO 

0  L  I 

N  G  -  - 

.  _  . 

-  H  E 

ATI 

N  G  -  - 

---EL 

EC--- 

MAXIMUM 

MAXIMUM 

ELEC- 

MAXIMUM 

COOLING 

TIME 

DRY- 

WET- 

COOLING 

HEATING 

TIME 

DRY- 

WET- 

HEATING 

TRICAL 

ELEC 

ENERGY 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

MONTH 

(MBTU) 

DY  HR 

TEMP 

TEMP 

(KBTU/HR) 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

JAN 

0.00000 

0.000 

-287.288 

22 

12 

-19. F 

-19. F 

-783.515 

6047. 

8.127 

FEB 

0.00000 

0.000 

-234.413 

5 

14 

-14  .F 

-14  .F 

-748.953 

5462. 

8.127 

MAR 

0.00000 

0.000 

-217.386 

5 

10 

-14  .  F 

-15. F 

-694.692 

6047  . 

8 . 127 

APR 

0.00000 

0.000 

-152.960 

19 

11 

7  .F 

3.F 

-555.255 

5852. 

8.127 

MAY 

0.00000 

0.000 

-85.185 

14 

9 

36. F 

31  .F 

-328.400 

6047. 

8.127 

JUN 

0.00000 

0.000 

-4.784 

3 

7 

51. F 

48. F 

-134.319 

975. 

8 . 127 

JUL 

0.00000 

0.000 

0.000 

0.000 

0. 

0.000 

AUG 

0.00000 

0.000 

-11.256 

26 

3 

46. F 

44  .  F 

-666.254 

1170. 

8 . 127 

SEP 

0.00000 

0.000 

-75.029 

22 

8 

27  .  F 

24  .F 

-299.399 

5852. 

8.127 

OCT 

0.00000 

0.000 

-145.195 

29 

9 

-2.F 

-3.F 

-437 . 909 

6047  . 

8.127 

NOV 

0.00000 

0.000 

-211.454 

23 

15 

l.F 

O.F 

-605.043 

5852  . 

8  .  127 

DEC 

0.00000 

0.000 

-270.071 

10 

11 

-22  .  F 

-22. F 

-789 . 968 

6047. 

8 . 127 

TOTAL 

MAX 

0.000 

0.000 

-1695.022 

-789.968 

55399. 

8.127 

C-36 


E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC 


15:32:37  SDL  RUN  1 


EMC  ENGINEERS  INC, 

DENVER,  CO  80227 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR 


DOE-2. ID  11/28/1995 


GYM  HV 


BIG  DELTA,  AK 


NUMBER  OF  HOURS------  .  ---  --COINCIDENT  LOADS- - 


HOURS 

COOLING 

HOURS 

HEATING 

HOURS 

COINCIDENT 
COOL -HEAT 

HOURS 

HOURS 

HEATING 

HOURS 

COOLING 

HOURS 

HOURS 

FANS 

HOURS 

NIGHT 

HOURS 

FLOATING 

WHEN 

HEATING 
LOAD  AT 
COOLING 

ELECTRIC 
LOAD  AT 
COOLING 

MONTH 

LOAD 

LOAD 

LOAD 

FLOATING 

AVAIL. 

AVAIL. 

FANS  ON 

CYCLE  ON 

VENTING 

FANS  ON 

PEAK 

(KBTU/HR) 

PEAK 

(KW) 

JAN 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

-328.313 

8.127 

FFR 

0 

672 

0 

0 

672 

0 

672 

0 

0 

0 

-296 . 136 

8.127 

MAR 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

-240.760 

8.127 

APR 

0 

720 

0 

0 

720 

0 

720 

0 

0 

0 

-207.267 

8.127 

MAY 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

-135.091 

8.127 

JUN 

0 

107 

0 

613 

720 

0 

120 

0 

0 

13 

0.000 

0.000 

JUL 

0 

0 

0 

74  4 

744 

0 

0 

0 

0 

0 

0.000 

0 . 000 

AUG 

0 

134 

0 

610 

744 

0 

144 

0 

0 

10 

-31.388 

8.127 

SEP 

0 

715 

0 

5 

720 

0 

720 

0 

0 

5 

-64.419 

8.127 

OCT 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

-156.706 

8.127 

NOV 

0 

720 

0 

0 

720 

0 

720 

0 

0 

0 

-129.822 

8.127 

DEC 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

-164.897 

8.127 

ANNUAL 

0 

6788 

0 

1972 

8760 

0 

6816 

0 

0 

28 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

DENVER,  CO  80227 

REPORT-  SS-K  SPACE  TEMPERATURE  SUMMARY  GYM_HV  BIG  DELTA,  AK 


A  V 

E  R  A  G  E 

SPA 

C  E  T  E 

M  P 

AVERAGE  ' 

TEMPERATURE 

DIFFERENCE 

SUMMED  TEMP 

DIFFERENCE 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

BETWEEN 

HUMIDITY  RATIO 

OUTDOORS 

OUTDOOR& 

OUTDOOR& 

OUTDOOR & 

OUTDOOR& 

DIFFERENCE 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

BETWEEN 

ALL 

COOLING 

HEATING 

FAN  ON 

FAN  OFF 

ALL 

FAN  ON 

FAN  OFF 

HEATING 

ALL 

OUTDOOR  AND 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

ROOM  AIR 

MONTH 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(F) 

(FRAC.OR  MULT. 

JAN 

71.39 

71.39 

71.39 

0.00 

-75.93 

-75.93 

0.00 

2353.69 

2353.69 

-0.00432 

FEB 

71.43 

71.43 

71.43 

0.00 

-69.43 

-69,43 

0.00 

1944.14 

1944.14 

-0.00419 

MAR 

71.44 

71.44 

71.44 

0.00 

-62.18 

-62.18 

0.00 

1927.50 

1927.50 

-  0 . 00365 

APR 

71.39 

71.39 

71.39 

0.00 

-43.85 

-43.85 

0.00 

1315.62 

1315.62 

-0.00296 

MAY 

71.33 

71.33 

71.33 

0.00 

-23.67 

-23.67 

0.00 

733.67 

733,67 

-0.00105 

JUN 

55.85 

71.37 

71.40 

52.74 

1,68 

-9.26 

3.87 

52.42 

237.09 

0.00079 

JUL 

54.75 

0.00 

54.75 

4.86 

0.00 

4.86 

0.00227 

AUG 

56 . 85 

71.28 

71.32 

53.37 

-0.95 

-16.09 

2.68 

99.60 

274.45 

0.00124 

SEP 

71.26 

71.26 

71.26 

0.00 

-28.31 

-28.31 

0.00 

848.18 

849.23 

-0.00100 

OCT 

71,31 

71.31 

71.31 

0.00 

-46.64 

-46.64 

0.00 

1445.71 

1445.71 

-0.00273 

NOV 

71.28 

71.28 

71.28 

0.00 

-64.04 

-64.04 

0.00 

1921.13 

1921.13 

-0.00382 

DEC 

71.33 

71.33 

71.33 

0.00 

-77.97 

-77.97 

0.00 

2416.94 

2416.94 

-0.00410 

ANNUAL 

67.44 

0.00 

71.35 

71.35 

53.71 

-40.37 

-52.99 

3.88 

15058.60 

15640.80 

-0.00194 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

DENVER,  CO  80227 

REPORT-  SS-N  RELATIVE  HUMIDITY  SCATTER  PLOT  FOR  GYM^HV  BIG  DELTA,  AK 


TOTAL  HOURS 

AT 

RELATIVE 

HUMIDITY  LEVEL 

AND 

TIME 

:  OF 

DAY 

HOUR 

1AM 

2  3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1PM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

81-100 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

71-80 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

61-70 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

51-60 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 

2 

0 

0 

0 

0 

0 

0 

6 

41-50 

2 

1  1 

2 

0 

1 

1 

1 

1 

2 

3 

1 

1 

3 

5 

13 

9 

9 

2 

2 

0 

1 

2 

2 

65 

31-40 

143 

92  137 

97 

133 

120 

152 

114 

14  3 

106 

141 

99 

138 

95 

131 

100 

134 

93 

144 

96 

143 

96 

135 

100 

2882 

0-30 

139 

191  146 

185 

151 

163 

131 

169 

140 

176 

14  0 

184 

145 

186 

148 

168 

140 

180 

138 

186 

141 

187 

147 

182 

3863 

EMC  ENGINES 

RS 

INC. 

EZDOE 

-  ELITE 

SOFTWARE 

DEVELOPMENT 

INC 

DOE- 

■2. 1C 

►  11/28/1995 

15:: 

32:37 

SDL  RUN  1 

DENVER,  CO 

80227 

REPORT-  SS-0  TEMPERATURE 

SCATTER 

PLOT 

'  GYM_HV 

FOR  GYM 

BIG 

DELTA,  AK 

TOTAL  HOURS 

AT 

TEMPERATURE 

LEVEL  AND  TIME  OF  DAY 

HOUR 

1AM 

2  3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1PM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

ABOVE  85 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

81-85 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

76-80 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

71-75 

283 

283  284 

284 

284 

284 

257 

271 

253 

269 

252 

272 

257 

272 

255 

283 

284 

283 

284 

283 

284 

284 

284 

284 

6613 

66-70 

1 

1  0 

0 

0 

0 

27 

13 

31 

15 

32 

12 

27 

12 

29 

1 

0 

1 

0 

1 

0 

0 

0 

0 

203 

61-65 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BELOW  60 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C-37 


ENGINEERS  ^INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  'sDl'rUnT 

REPORT-  SS-6  TEMPERATURE  SCATTER  PLOT  GyM_HV  FOR  ADJ_TO_GYM  BIG  DELTA,  AK 

TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 

HOUR  lAW  2  3  4  5  6  7  8  91011  12  1PM  2  3  4  5  6  7  8  91011  12  TOTAL 

ABOVE  85  000000000000000000000000  0 

81-85  000000000000000000000000  0 

76-80  000000000000000000000000  0 

71-75  267  241  265  236  261  232  228  193  225  208  225  213  228  215  229  230  266  240  268  239  269  241  270  242  5731 

66-70  16  43  19  48  23  52  56  91  59  76  59  71  56  69  55  54  18  44  16  45  15  43  14  42  1084 

61-65  100000000000000000000000  1 

BELOW  60  000000000000000000000000  0 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15 :32 ;  S^'sDl'rUn'i 

I  CO  80227 

REPORT-  SS-A  SYSTEM  MONTHLY  LOADS  SUMMARY  FOR  MPHVU  BIG  DELTA,  AK 


---CO 

0  L  I 

N  G  -  - 

-  -  . 

-  H  E 

ATI 

N  G  -  - 

-  -  -  E  L  E 

C  -  -  - 

COOLING 

TIME 

DRY- 

WET- 

MAXIMUM 

COOLING 

HEATING 

TIME 

DRY- 

WET- 

MAXIMUM 

HEATING 

ELEC¬ 

TRICAL 

MAXIMUM 

ELEC 

ENERGY 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

MONTH 

(MBTU) 

DY  HR 

TEMP 

TEMP 

(KBTU/HR) 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

JAN 

0.00000 

0.000 

-98.288 

23 

15 

-13. F 

-14. F 

-195.576 

1975. 

2 . 655 

FEB 

0 . 00000 

0.000 

-80 . 919 

5 

14 

-14.  F 

-14  .F 

-187.399 

1784  . 

2 . 655 

MAR 

0.00000 

0.000 

-75.443 

5 

11 

-12. F 

-13. F 

-186 . 024 

1975 . 

2 .655 

APR 

0 . 00000 

0.000 

-53.667 

19 

11 

7.F 

3.F 

-162.127 

1912. 

2 . 655 

MAY 

0.00000 

0.000 

-29.631 

14 

9 

36. F 

31. F 

-95.031 

1975. 

2 . 655 

JUN 

0 . 00000 

0.000 

-20.887 

15 

3 

41. F 

40. F 

-62.258 

319. 

2 . 655 

JUL 

0 . 00000 

0.000 

-18.233 

27 

7 

44  .F 

41. F 

-53.425 

0 . 

0 . 000 

AUG 

0.00000 

0.000 

-18.809 

26 

2 

47. F 

44, F 

-54.334 

382  . 

2 . 655 

SEP 

0.00000 

0.000 

-26.036 

27 

10 

36. F 

31. F 

-81.456 

1912. 

2 . 655 

OCT 

0.00000 

0.000 

-50.762 

25 

12 

12.  F 

11.  F 

-128 . 039 

1975 . 

2 .655 

NOV 

0.00000 

0.000 

-73.512 

23 

15 

l.F 

O.F 

-174.631 

1912, 

2 . 655 

DEC 

0 .00000 

0.000 

-92.598 

10 

11 

-22. F 

-22. F 

-191.043 

1975. 

2.655 

TOTAL 

0.000 

-638.787 

18097 . 

MAX 

0.000 

-195.576 

2.655 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR  MPHVU 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


NUMBER  OF  HOURS 


HOURS 

HOURS 

HOURS 

COINCIDENT 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

FLOATING 

MONTH 

COOLING 

HEATING 

COOL- HEAT 

HOURS 

HEATING 

COOLING 

HOURS 

FANS 

NIGHT 

WHEN 

LOAD 

LOAD 

LOAD 

FLOATING 

AVAIL. 

AVAIL. 

FANS  ON 

CYCLE  ON 

VENTING 

FANS  ON 

JAN 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

FEB 

0 

672 

0 

0 

672 

0 

672 

0 

0 

0 

MAR 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

APR 

0 

720 

0 

0 

720 

0 

720 

0 

0 

0 

MAY 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

JUN 

0 

688 

0 

32 

720 

0 

120 

0 

0 

17 

JUL 

0 

697 

0 

47 

744 

0 

0 

0 

0 

0 

AUG 

0 

701 

0 

43 

744 

0 

144 

0 

0 

22 

SEP 

0 

707 

0 

13 

720 

0 

720 

0 

0 

13 

OCT 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

NOV 

0 

720 

0 

0 

720 

0 

720 

0 

0 

0 

DEC 

0 

744 

0 

0 

744 

0 

744 

0 

0 

0 

ANNUAL 

0 

8625 

0 

135 

8760 

0 

6816 

0 

0 

52 

--COINCIDENT  LOADS- - 
HEATING  ELECTRIC 


LOAD  AT 
COOLING 
PEAK 

{KBTU/HR} 

-94 . 984 
-78.743 
-65.605 
-54.187 
-33.247 
-27.743 
-7.881 
-0.153 
-37.678 
-77 . 026 
-73.192 
-87.258 


LOAD  AT 
COOLING 
PEAK 
(KW) 

2.655 

2.655 

2.655 

2.655 

2.655 

0.000 

0.000 

2.655 

2.655 

2.655 

2.655 

2.655 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227 

REPORT-  SS-K  SPACE  TEMPERATURE  SUMMARY  MPHVU 


DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

BIG  DELTA,  AK 


AVERAGE  SPACE  TEMP 


ALL 

COOLING 

HEATING 

FAN  ON 

FAN  OFF 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

MONTH  (F) 

(F) 

(F) 

(F) 

(F) 

AVERAGE  TEMPERATURE  DIFFERENCE 
BETWEEN  BETWEEN  BETWEEN 

OUTDOOR&  OUTDOOR&  OUTDOOR & 

ROOM  AIR  ROOM  AIR  ROOM  AIR 

ALL  FAN  ON  FAN  OFF 

HOURS  HOURS  HOURS 

(F)  (F)  (F) 


SUMMED  TEMP 
BETWEEN 
OUTDOOR& 
ROOM  AIR 
HEATING 
HOURS 
(F) 


DIFFERENCE 
BETWEEN 
OUTDOORS: 
ROOM  AIR 
ALL 
HOURS 
(F) 


HUMIDITY  RATIO 
DIFFERENCE 
BETWEEN 
OUTDOOR  AND 
ROOM  AIR 

( FRAC . OR  MULT .  ) 


JAN 

69, 

.69 

69 

.69 

69, 

.69 

0 

.  00 

-74 

.23 

FEB 

69, 

.82 

69 

.82 

69  , 

.82 

0 

.  00 

-67 

.  82 

MAR 

70. 

.  01 

70. 

.  01 

70. 

.  01 

0 

.  00 

-60 

.74 

APR 

70. 

.29 

70. 

.29 

70, 

.29 

0 

.  00 

-42 

.75 

MAY 

70. 

.  61 

70. 

.61 

70. 

.61 

0 

.  00 

-22 

.  95 

JUN 

70. 

.26 

70. 

.21 

71. 

.18 

70. 

.  08 

-12. 

.73 

JUL 

70. 

.32 

70, 

.25 

0. 

.00 

70, 

.32 

-10. 

.70 

AUG 

70. 

.38 

70, 

.32 

71 . 

.00 

70. 

.23 

-14  . 

.48 

SEP 

70. 

65 

70. 

.64 

70. 

,65 

0. 

.  00 

-27. 

.70 

OCT 

70. 

.35 

70, 

,35 

70. 

.35 

0. 

.  00 

-45  . 

.68 

NOV 

70. 

03 

70, 

.03 

70. 

03 

0  , 

.  00 

-62. 

.79 

DEC 

69. 

76 

69, 

.76 

69. 

76 

0. 

00 

-76. 

.39 

ANNUAL 

70  . 

18 

0.00 

70. 

.  16 

70. 

17 

70. 

22 

-43  . 

,  12 

-74 

.23 

0 

.  00 

2301 

.19 

-67 

.82 

0, 

.00 

1898 

.99 

-60 

.74 

0. 

.  00 

1883 

.06 

-42 

.75 

0, 

,  00 

1282 

.44 

-22 

.  95 

0, 

.  00 

711  , 

.44 

-9 

.05 

-13, 

.46 

394  , 

.43 

0, 

.  00 

-10, 

.70 

34  5, 

.62 

-15, 

.77 

-14  . 

,  17 

451, 

.83 

-27, 

.70 

0. 

,  00 

825 

.  56 

-45, 

.  68 

0. 

,  00 

1416  , 

.  02 

-62. 

.79 

0. 

00 

1883, 

.68 

-76. 

,39 

0. 

00 

2368, 

,23 

-51. 

.82 

-12  . 

63 

15762 . 

,48 

2301.19 

-0.00405 

1898.99 

-0.00391 

1883 . 06 

-0 . 00342 

1282.44 

-0.00278 

711.44 

-0. 00092 

402.74 

0.00066 

361 . 77 

0.00210 

466 . 37 

0.00114 

831 . 03 

-0 . 00087 

1416 . 02 

-0.00256 

1883 . 68 

-0.00361 

2368.23 

-0.00386 

15B06 . 96 

-0.00183 

C-38 


EMC  ENGINEERS  INC.  E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

DENVER,  CO  80227 

REPORT'  SS-N  RELATIVE  HUMIDITY  SCATTER  PLOT  FOR  MPHVU  BIG  DELTA,  AK 


TOTAL  HOURS  AT  RELATIVE  HUMIDITY  LEVEL  AND  TIME  OF  DAY 


HOUR 

1AM  2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1PM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

81-100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

71-80 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

61-70 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

51-60 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

41-50 

1 

1 

1 

2 

0 

1 

1 

1 

1 

2 

3 

2 

2 

3 

3 

4 

4 

3 

2 

2 

2 

1 

2 

2 

46 

31-40 

18 

18 

18 

17 

19 

24 

25 

21 

22 

27 

23 

22 

25 

20 

23 

20 

27 

23 

26 

28 

27 

26 

23 

19 

541 

0-30 

265 

265 

265 

265 

265 

259 

258 

262 

261 

255 

258 

260 

257 

261 

258 

260 

253 

258 

256 

254 

255 

257 

259 

263 

6229 

=  = 

=  =  = 

=  =  = 

=  = 

=  =  ^ 

=  =  = 

=  =  = 

=  =  = 

=  =  = 

^  =  = 

=  =  = 

=  =  = 

=  £=S 

X  =  = 

=  =  = 

=  =  = 

=  =  = 

^=  = 

=  =  = 

=  =  = 

=  =  = 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  SDL  RUN  1 

DENVER,  CO  80227 

REPORT-  SS-O  TEMPERATURE  SCATTER  PLOT  MPHVU  FOR  DIN&MP  BIG  DELTA,  AK 


TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 

HOUR  1AM  2  3  4  5  6  7  8  9  10  11  12  1PM  2  3  4  5  6  7  8  9  10  11  12  TOTAL 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


000000000000 
000000000000 
000000000000 
224  221  218  213  212  207  145  141  145  150  151  148 
60  63  66  71  72  77  139  143  139  134  133  136 
000000000000 
000000000000 


000000000000  0 
000000000  0  00  0 
000000000000  0 
151  161  163  194  204  219  220  222  223  223  225  223  4603 

133  123  121  90  80  65  64  62  61  61  59  61  2213 

000000000000  0 
000000000000  0 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE -2. ID  11/28/1995  15:32:37  PDL  RUN  1 

DENVER,  CO  80227 

REPORT-  PV-A  EQUIPMENT  SIZES  BIG  DELTA,  AK 


NUMBER  NUMBER  NUMBER  NUMBER  NUMBER  NUMBER 

EQUIPMENT  SIZE  INSTD  SIZE  INSTD  SIZE  INSTD  SIZE  INSTD  SIZE  INSTD  SIZE  INSTD 

(MBTU/H)  AVAIL  (MBTU/H)  AVAIL  (MBTU/H)  AVAIL  (MBTU/H)  AVAIL  (MBTU/H)  AVAIL  (MBTU/H)  AVAIL 


HTANK-STORAGE  4.000  1  1 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  11/28/1995  15:32:37  PDL  RUN  1 

DENVER,  CO  80227 

REPORT-  PS 'A  PLANT  ENERGY  UTILIZATION  SUMMARY  BIG  DELTA,  AK 


s 

I  T  E  E 

N  E  R  G  Y 

* 

SOURCE 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

MONTH 

TOTAL 

HEAT 

LOAD 

TOTAL 

COOLING 

LOAD 

TOTAL 

ELECTR 

LOAD 

RCVRED 

ENERGY 

WASTED 

RCVRABL 

ENERGY 

FUEL 

INPUT 

COOLING 

ELEC 

INPUT 

COOLING 

FUEL 

INPUT 

HEATING 

ELEC 

INPUT 

HEATING 

FUEL 

INPUT 

ELECT 

TOTAL 

FUEL 

INPUT 

TOTAL 

SITE 

ENERGY 

* 

* 

* 

TOTAL 

SOURCE 

ENERGY 

JAN 

936.0 

0.0 

57.9 
17. OE 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.5 

1. 9E 

0.0 

0.0 

993.9 

* 

it 

* 

1733.8 

FEB 

767.4 

0.0 

52.3 

15 .3E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

5.8 

1.7E 

0.0 

0.0 

819.6 

* 

♦ 

1435.9 

MAR 

710.1 

0.0 

57.9 

17  .  OE 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.5 

1.9E 

0.0 

0.0 

768.0 

* 

1357.3 

APR 

498.6 

0.0 

56.0 

16 .4E 

0 . 0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.2 

1. 8E 

0.0 

0.0 

554.6 

* 

it 

999.3 

MAY 

277.1 

0.0 

57.9 
17.  OE 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.5 

1.9E 

0.0 

0.0 

335.0 

* 

635.7 

JUN 

98.5 

0.0 

14  .4 

4 .2E 

0.0 

0.0 

0.0 

0.0 

0  .  OE 

0.0 

6.1 

1. 8E 

0.0 

0.0 

112 . 9 

* 

207.4 

JUL 

76.9 

0.0 

6.0 

1.  BE 

0.0 

0.0 

0.0 

0,0 

O.OE 

0.0 

6.0 

1 .8E 

0.0 

0.0 

83 . 0 

* 

146.4 

AUG 

103.1 

0.0 

16.1 

4 .7E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.2 

1 . 8E 

0.0 

0.0 

119.3 

* 

220.4 

SEP 

261.8 

0.0 

56.0 

16 .4E 

0.0 

0 . 0 

0.0 

0 . 0 
O.OE 

0.0 

6.2 

1. 8E 

0.0 

0,0 

317 . 8 

it 

★ 

604 .4 

OCT 

494.2 

0.0 

57.9 
17. OE 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.5 

1. 9E 

0.0 

0.0 

552.1 

* 

997.6 

NOV 

699.9 

0 . 0 

56.0 

16 .4E 

0.0 

0.0 

0.0 

0.0 

O.OE 

0.0 

6.2 

1. 8E 

0.0 

0.0 

755.9 

* 

1334 . 6 

DEC 

890.8 

0.0 

57.9 

17  .  OE 

0.0 

0.0 

0.0 

0.0 

0  .  OE 

0.0 

6.5 

1 . 9E 

0,0 

0.0 

948.6 

1658.4 

5814  .4 

0.0 

546.3 
160  .OE 

0 . 0 

0.0 

0.0 

0.0 

O.OE 

0.0 

75 . 1 

22  .  OE 

0.0 

0.0 

6360.8 

1 

11331.3 

NOTE--  ALL  ENTRIES  ARE  IN  MBTU  EXCEPT 

ENTRIES  FOLLOWED  BY  E  ARE  IN  MWH  (THOUSANDS  OF  KWH) 
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APPENDIX  D 


WATER  AND  SEWER  ANALYSIS 
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Number  of  individual  water  wells 


EMC  Engineers,  Inc 
2750  S  Wadsworth  Btvd 
Denver,  Co  80227 


BUILDING  AREAS 


#1406.003 
Ft,  Greely  Utility  Study 
3/25/96 
DGM 


UTIUTY  CONSUMPTION  RATES  FOR  EXISTING  BASE 


BUILDING 

NUMBER 


.501 

^'604;: 

^610  ‘ 
601 
602 

603 

604 


BUILDING 

DESCRIPTION 

-^l»OST>«ADQU/«TH?S  " 

>f8?ESTATK^^  ^  : 

WAREHOUSE  AND  OFFICES 
GAS  STATION 
POST  ENGINEER 
PLUMBING  SHOP 


SPACE 


SANITARY 


DOMESTIC 


605A 

CRTC  MAINTENANCE 
CRTC  HEADQUARTERS 
_  CRTC  PRODUCTION 

614  CRTC  COMPUTERS 

627 

628 


|mtik)USE#8 
AUTO  CRAFT  SHOP 
MAS  BOAT  SHOP 
NWrC  BOAT  SHOP 

?638;-^ 't''"S©WJ3ElAGbW  ''{I--  ''  ' 

Ji639  ^'CC»«ACT  CHAMBER  ;)  ^  '  ' 

650  POST  EXCHANGE  . ' 

651  BOWLING  LANES 

652  CLASSROOM 

653  NCO  OPEN  MESS 

654 

656  AFFEES  POST  EXCHANGE 

659  HQ  COMPANY  ATC  ' 

660  HQ  AND  HQ  COMPANY  USA 

661  SPECIAL  SERVICES 

662  BARRACKS 

663  COMMISSARY 

670  PUBLIC  WORKS  WAREHOUSE 

675  LAUNDRY 

701  OFFICERS  OPEN  MESS 

702  ARMY  COMMUNITY  SERVCE 

705  HOUSING  UNIT 

706  HOUSING  UNIT 

707  HOUSING  UNIT 

708  HOUSING  UNIT 

709  HOUSING  UNIT 

710  MECHANICAL  ROOM 

711  HOUSING  UNIT 

712  GARAGE 


BILLETING 

YOUTH  ACTIVITIES 

BOQ 

BOQ 

BOQ 

HOUSING  UNIT 
HOUSING  UNIT 
HOUSING  UNIT 


814  HOUSING  UNIT 

816  HOUSING  UNIT 

817  HOUSING  UNIT 

818  HOUSING  UNIT 

822  HOUSING  UNIT 

823  MECHANICAL  ROOM 

825  HOUSING  UNIT 

826  HOUSING  UNIT 

827  HOUSING  UNIT 

829  HOUSING  UNIT 

830  HOUSING  UNIT 

831  HOUSING  UNIT 

833  HOUSING  UNIT 

834  HOUSING  UNIT 

835  HOUSING  UNIT 


SOFT 

CLASSIFICATION 

WASTE  IN  GAUMONTH 

WATER  IN  GAUMONTH 

382 

OFFICE 

327 

442 

27,430 

GYM 

12,344 

16,664 

6,192 

FIRE  STATION 

5,307 

7,165 

90.854 

WAREHOUSE/OFF 

54.512 

73,592 

GAS  STATION 

15,000 

20,250 

12,780 

OFFICE 

10,954 

14,788 

27.344 

MAINTENANCE 

24,610 

33,223 

y£f'2A,915 

OFFICE 

21,356 

28,830 

MAINTENANCE 

27,301 

36,856 

MAINTENANCE 

899 

1,214 

4,222 

MAINTENANCE 

3,800 

5,130 

3,530 

OFFICE 

3,026 

4,085 

5,120 

OFFICE 

4,389 

5,925 

MAINTENANCE 

OFFICE 

16,813 

22,697 

MAINTENANCE 

15,616 

21,081 

448 

MAINTENANCE 

403 

544 

621 

MAINTENANCE 

559 

755 

293 

MAINTENANCE 

MAINTENANCE 

MAINTENANCE 

MAINTENANCE 

264 

356 

MAINTENANCE 

2,506 

3,383 

.  742 

MAINTENANCE 

668 

902 

.  Ow 

MAINTENANCE 

626 

846 

11,768 

STORE 

9,414 

12,709 

12,600 

BOWLING  ALLEY 

22,500 

30,375 

9,707 

SCHOOL 

14,561 

19,657 

10,255 

16,873 

CAFETERIA 

61.530 

83,066 

10,632 

STORE 

8,506 

11,483 

.’25,425 

MAINTENANCE 

22,883 

30,891 

43.128 

OFFICE 

36,967 

49,905 

53,507 

OFFICE 

45,863 

61,915 

43,411 

OFFICE 

37,209 

50,233 

46,754 

BARRACKS/HSG 

436,371 

589,100 

44,080 

STORE 

WAREHOUSE 

LAUNDRY 

35,264 

47,606 

10,742 

CAFETERIA 

64,452 

87,010 

16,625 

OFFICE 

14,250 

19,238 

6,015 

BARRACKS/HSG 

56,140 

75,789 

6,015 

BARRACKS/HSG 

56,140 

75,789 

6,015 

BARRACKS/HSG 

56,140 

75,789 

6,015 

BARRACKS/HSG 

56,140 

75,789 

6,015 

BARRACKS/HSG 

MAINTENANCE 

BARRACKS/HSG 

MAINTENANCE 

56,140 

75,789 

^"'^^S4;864 

SCHOOL 

81,906 

110,573 

15,955 

OFFICE 

OFFICE 

13,676 

18,462 

9,510 

BARRACKS/HSG 

88,760 

119,826 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

12,812 

BARRACKS/HSG 

119,579 

161.431 

12,812 

BARRACKS/HSG 

119,579 

161,431 

BARRACKS/HSG 

150,967 

203,805 

-  16.176 

BARRACKS/HSG 

150,967 

203,805 

16,175 

BARRACKS/HSG 

MAINTENANCE 

150,967 

203,805 

13,466 

BARRACKS/HSG 

125,683 

169,672 

18,265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230.139 

18.265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230,139 

18,265 

BARRACKS/HSG 

170,473 

230,139 
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BUILDING  AREAS  #1406.003 

Ft  Greely  Utility  Study 
3/18/96 
DGM 


845 

CHAPEL 

11,737 

CHURCH 

117,370 

158,450 

847 

CHILD  DEVELOPMENT  CENTER 

CHILDCARE 

850 

HOUSING  UNIT 

10,336 

BARRACKS/HSG 

96,469 

130,234 

851 

HOUSING  UNIT 

10,336 

BARRACKS/HSG 

96,469 

130.234 

852 

HOUSING  UNIT 

10,336 

BARRACKS/HSG 

96,469 

130,234 

853 

MECHANICAL  ROOM 

MAINTENANCE 

854 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

856 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169.672 

857 

MECHANICAL  ROOM 

MAINTENANCE 

862 

HOUSING  UNIT 

14,459 

BARRACKS/HSG 

134.951 

182,183 

863 

HOUSING  UNIT 

14,459 

BARRACKS/HSG 

134,951 

182.183 

864 

HOUSING  UNIT 

14,459 

BARRACKS/HSG 

134,951 

182,183 

875 

HOUSING  UNIT 

13.466 

BARRACKS/HSG 

125.683 

169,672 

876 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

877 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

878 

MECHANICAL  ROOM 

MAINTENANCE 

887 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

888 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

889 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169.672 

895 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169.672 

896 

HOUSING  UNIT 

13,466 

BARRACKS/HSG 

125,683 

169,672 

WASTE  AND  WATER  FOR  SEWARAGE  TREATMENT 

300,000 

300,000 

WASTE  AND  WATER  FOR  REFRIGATION  SYSTEMS  IN  COMMISSARY 

75,000 

75,000 

TOTAL 

1,311,194  sf 

7,197,281 

9,585,079 

EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  Co  80227 


CLASSIFICATION 

PEOPLE 

WASTE  USAGE 

WASTE  USAGE/SF/DAY 

OFFICE 

700  SF/PERSON 

20  GAL/PERSON/DAY 

0.03  GAL/SF/DAY 

SCHOOL 

500  SF/PERSON 

25  GAL/PERSON/DAY 

0.05  GAL/SF/DAY 

GAS  STATION 

2  BAYS 

1000  GAL/GAS  BAY/DAY 

500.00  GAL/DAY 

BOWLING  ALLEY 

10  LANES 

75  GAL/LANE/DAY 

750.00  GAL/DAY 

BARRACKS/HSG 

225  SF/BED 

70  GAL/BED/DAY 

0.31  GAL/SF/DAY 

STORE 

760SF/EMPLOYEE 

20  GAL7PERSON/DAY 

0.03  GAL/SF/DAY 

LAUNDRY 

100  WASH  CYCLES/DAY 

50  GAUWASH  CYCLE/DAY 

5000.00  GAL/DAY 

CAFETERIA 

50  SF/PERSON 

10  GAL/PERSON/DAY 

0.20  GAL/SF/DAY 

CHILD  CARE 

60  SF/PERSON 

15  GAL/PERSON/DAY 

0.25  GAL/SF/DAY 

CHURCH 

15  SF/PERSON 

5  GAL/PERSON/DAY 

0.33  GAL/SF/DAY 

MAINTENANCE 

0.03  GAL/SF/DAY 

0.10  GAL/SF/DAY 

0.03  GAL/SF/DAY 

MAINT./OFF. 

2000  SF/PERSON 

20  GAL7PERSONOAY 

0.01  GAL/SF/DAY 

WAREHOUSE 

0.03  GAL/SF/DAY 

0.10  GAL/SF/DAY 

0.03  GAUSF/DAY 

WAREHOUSEADFF 

1000  SF/PERSON 

20  GAL/PERSON/DAY 

0.02  GAL/SF/DAY 

FIRE  STATION 
UTILITY 

700  SF/PERSON 

20  GAL7PERSON/DAY 

0.03  GAL/SF/DAY 

GYM 

2000  SF/PERSON 

30  GAL7PERSON/DAY 

0.02  GAL/SF/DAY 

UTIUTY  CONSUMPTION  RATES  FOR  NEWLY  CONFIGURED  BASE 


BUILDING 

BUILDING 

NUMBER 

DESCRIPTION 

_ SOFT 

CLASSIFICATION 

WASTE  IN  GAL/MONTH 

WATER  IN  GAL/MONTH 

501 

HQ 

19,095 

OFFICE 

16,367 

22,096 

503 

GYM  W/0  POOL 

27,430 

GYM 

12,344 

16,664 

504 

FIRE  STATION 

6,195 

FIRE  STATION 

5,310 

7,169 

605 

CONSOLIDATED  PW 

24,915 

OFFICE 

21,356 

28,830 

606 

CENTRAL  HEATING  PLANT 

30,334 

MAINTENANCE 

27,301 

36,856 

607 

HEX  PLANT  ANNEX 

999 

MAINTENANCE 

899 

1,214 

612 

TANK  MAINTENANCE 

18,681 

MAINTENANCE 

16,813 

22,697 

615 

ROADS  AND  GROUNDS 

17,351 

MAINTENANCE 

15,616 

21,081 

625 

PUMP  HOUSE 

293 

UTILITY 

633 

SEWAGE  TREATMENT 

2,784 

UTILITY 

300,000 

300,000 

638 

SEWAGE  LAGOON 

742 

UTILITY 

639 

CONTACT  CHAMBER 

696 

UTILITY 

658 

TEMP  MOTOR  POOL 

25,425 

MAINTENANCE 

22,883 

30,891 

820 

UNACC  PERS  HSG 

16,175 

BARRACKS/HSG 

150,967 

203,805 

821 

UNACC  PERS  HSG 

16,175 

BARRACKS/HSG 

150,967 

203,805 

725 

STATE  SCHOOL 

50228 

SCHOOL 

75.342 

101,712 

TOTAL 

257,518  sf 

816.163 

996,820 

bid8»«»« 
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DOMESTIC  WATER  SYSTEMS 
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LENGTH  OF  SOIL 
ABSORPTION  FIELD  (LF)  ** 

900  FTI 

2,400  FTI 

450  FTI 

900  FTI 

450  FTI 

1,800  FTI 

1,800  FTI 

2,400  FTI 

2,400  FTI 

j  3,000  FTI 

3,000  FTI 

Z 

TOTAL  260,160  Sf  794,524  GAL/MONTH  26,484  GAL/DAY  19,500  FT| 

SEPTIC  TANK  SIZE 

1,500  GAL| 

4,000  GAL 

750  GAL 

1,500  GAL 

750  GAL 

3,000  GAL 

3,000  GAL 
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4,000  GAL 

5,000  GAL 

5,000  GAL 
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MAINTENANCE 
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BUILDING 

DESCRIPTION 

POST  HQ  1 

GYMNASIUM 

FIRE  STATION 

CONSOLIDATED  PW 

CENTRAL  HEATING  PLAN 

TANK  MAINTENANCE 

ROADS  AND  GROUNDS 

TEMP  MOTOR  POOL 

SCHOOL 

HOUSING  UNIT 

HOUSING  UNIT 

iSEWAGE  TREATMENT  H 

BUILDING 

NUMBER 

501  I 

503 

504 

909 

:  909 

CM 
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CD 
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725 
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ELECTRICAL  POWER  USAGE  FOR  DOMESTIC  WATER  AND  SANITARY  WASTE  SYSTEMS 

Pump  Efficency  0.65 

Motor  efficiency  0.95 

head  pressure  conversion  55  psf  =  1 27  ft  head 


option  of  leaving  open  valve  open  at  each  bldg  for  freeze  protection  of  pipe  (0.25  gpm) 
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EMC  Engineers,  Inc 
2750  S  Wadsworth  Blvd 
Denver,  CO  80227 


#1406.003 
Ft.  Greely  Utility  Study 
3/25/96,12:41  PM 
DGM 


EXCAVATION  REQUIREMENTS  FOR  LEACH  FIELD 


BLDG 

DESCRIPTION 

LEACH  FIELD  LENGTH 

TOTAL 

EXCAVATION 

GRAVEL 

BACKFILL 

SAND 

BACKFILL 

SELECT 

BACKFILL 

501 

POST  HQ 

900  FT 

55,440  FP3 

1,800  FT'^S 

2,700  FT^3 

50,940  FT'^3 

503 

GYMNASIUM 

2,400  FT 

147,840  FT'^O 

4,800 

7,200  FT''3 

135,840  FT'‘3 

504 

FIRE  STATION 

450  FT 

27,720 

900  FT''3 

1,350  FT^3 

25,470  FT''3 

605 

CONSOLIDATED  PW 

900  FT 

55,440  FT''3 

1,800  FT^3 

50,940  FT^3 

606 

CENTRAL  HEATING  PLAN 

450  FT 

27,720  FT''3 

900  FT'^3 

1,350  FT'^O 

612 

TANK  MAINTENANCE 

1,800  FT 

110,880  FT^3 

3,600  FT'^3 

101,880FT'^3 

615 

ROADS  AND  GROUNDS 

1,800  FT 

11 0,880  FT'^S 

3,600  FT'^O 

■.-gumaagl 

658 

TEMP  MOTOR  POOL 

2.400  FT 

147,840  FT''3 

4,800  FT'^S 

BJkiiTiiaScl 

135,840  FT^3 

725 

SCHOOL 

2,400  FT 

147,840  FT^O 

4,800  FT'^3 

■iQsaiiUS 

135,840  FT''3 

820 

HOUSING  UNIT 

3,000  FT 

184,800  FT''3 

6,000  FT'^Z 

9,000  FT^3 

169,800  FT'^3 

HOUSING  UNIT 

3,000  FT 

184,800  FT'^Z 

6,000  FT^3 

9,000  FT'^3 

169,800  FT''3 

633 

SEWAGE  TREATMENT 

N/A 

N/A 

N/A 

•an  rkrtrk  rrA'a 

N/A 

CO  cnn  ITTAO 

N/A 

1  -ino  7nn  ittao 

Total  (FT'^S)  19,500  FT  1,201,200  FT'^S  39,000  FT'^S  58,500  FT'^3  1,103,700  FT^3 

Total  (CY)  44,489  CY  1,444  CY  2,167  CY  40,878  CY 


TOTAL  EXCAVATION  =  LEACH  FIELD  LENGTH  *  (56  FT^2)  *  (1.1) 

(1.1  =  10%FORMISC.) 
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40  (0.010)  5000  (18.925.0) 

90  (0.022)  3500  (13,247,5) 

120  (0.030)  3000  (11,355.0) 


DRAFT 


TABLE  XI 

SEPTIC  TANK  MIHIKOM  LIQOID  CAPACITY 

A.  Determine  the  applicable  waetewater  uaeage  rate  (Q)  in  TABLE  III  of 
these  Standards. 

B.  Calculate  the  minimum  septic  tank  volume  (V)  as  follows: 

1.  For  Q  equal  to  or  less  than  2S0  gal/day: 

V  =  750  gallons 

2.  For  Q  greater  250  gal/day  but  less  than  351  gal/day: 

V  K  1000  gallons 

3.  For  Q  greater  351  gal/day  but  less  than  501  gal/day: 

V  =  1250  gallons 

4.  For  Q  greater  th""  501  gal/day  but  less  than  1501  gal/day: 

V  -  2.5  Q 

5.  For  Q  greater  than  1501  gal/day: 

V  *  1,875  +  0.75  Q 

NOTES:  The  inside  liquid  depth  of  the  tank  shall  not  be  less  than  30 

inches . 

Tank  sizing  in  B  (1)(2)(3}  correspond  to  two,  three  and  four 
bedroom  single  family  dwellings. 
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TAOLE  VIII 


USDA  SOIL  TEXTURAL 
CUSSIFICATIONS 


Ooy  —  Smoller  thon  0.002  millimetere  in  diometer 

Silt  —  0.05  to  0.002  fnillimeters  in  dionp>eter 

Send  —  2.0  to  0.05  millimeters  in  diameter 

(Send  shell  be  free  of  orgonic  ^rKaner  cno  snoii  be  com¬ 
posed  of  silico.  qvjoftz  mico  c.'  cry  other  stcble  minerol). 


3  7 
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TWO  COMPARTMENT  SEPTIC  TANK 


Not  Monginoofoddo9lgntofeoo$tfvetloopufpos0$ 


FIGUACa 

SOIL  ADSORPTION  TRENCH 


40 
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•Fairbanks  Morse 


Domestic 

Submersibles 
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fin^iisunSmaianrf#^  ¥rfth1n|mpSI»%jl)s 

K*  :iUPPra%HWT^iNG  ?■-:-  ■  '  '■■' ''  ' 

:  '  f  hestainless  steel  journal  and  thebronze  bearing  are  part  of  a  re- 

?  :lplaceabiecartridgeassetnbly(items4-5^7-10-11)insuringproper 
llaligninentoftherotatingcomponents.Bearingspiderdesign  pro- 

IMPELLERS 

Celcon®  constnjction  provides  Inherent  lubrication  and  ultra  smooth  fin¬ 
ish  for  maximum  flow  and  abrasive  resistance.  Extra  heavy  hubs  provide 
exceptional  strength  at  the  shaft.  •Registered  trademark— Celanese 
Plastics  Co. 

A  DIFFUSER  CASES 

Rugged  Noryl*  construction  offers  excellent  abrasive  resistance,  high 
strength  and  built-in  lubricity  for  maintaining  “new  pump”  efficiency. 
Designed  for  optimum  performance.  “Registered  trademark-General 
Electric  Co. 


__  jlf  fijff  ^ 

ISW- 

9  f  Jl  I 


Ives^m^mum  jjrotecfipn  gainst 


^eavy'auQ^  W^cSdnlflr^s 


0  THRUST  BUSHING 


m  PRUNED  STAINC£SS  STEEL«HJPUNG  > 

-  AIEMA  shjdtcoupUngispinnedtopumpshaftforprecisefitandalignment. 
Design  allows  siplest  pump-to-motor  assembly  available. 

CORROSION  PROOF  SUCTION  SCREEN 
T^.  Special  material  provides  mwimum  inlet  flow  by  retarding  water  scale 
V  build-up. 

^  NEMA  FLANGE  MOUNTING  BRACKET 

Standard  mounting  dimensions  allow  installation  of  any  NEMA  submers¬ 
ible  motor.  Large  open  design  reduces  suction  restriction. 

STAINLESS  STEEL  HARDWARE 

All  screws,  nuts  and  washers  are  stainless  steel,  giving  secure  attach¬ 
ment  of  component  parts. 

TESTING 

Every  pump  unit  component  goes  through  numerous  inspections  and  testa 
prior  to  final  assembly.  Each  pump  unit  assembly  is  water  tested  und^ 
multiple  conditions  simulating  actual  field  applications  as  to  pump  per 
formance  and  electrical  power  variations. 


^^^DmcniSo 
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:IIK)T0R  AND  CONTROL  lyPES 


S^L  tUBRiCATICW^D  ODOUNG  ^ '  ^  f  •  r  ; 

Highly  reflned  dielectric  mineral  oil  Is  approved  for  submersIWe  motor 
application.  Automatic  vacuum  process  equipment  Insures  complete  oil- 
011  and  eliminates  air  entrapment  Internal  parts  are  not  subject  to  cor- 
•i'  rosion  w  water  scaling.  Advanced  dedgn  of  :oll-fllled  motor  offers 
''  excellent  Insulation,  su^  heat  transfer,  elimination  of  hot  spots  and 
contaminant-free  bearing  lubrication. 


TWOWIRE,  230  VOLT,  SINGLE  PHASE- 
BUILT-IN  START  AND  RUN  CAPACITOR 

Oil-filled,  over-sized,  370  volt  permanent  split  capacitor  design  eimbiates 
troublesome  in-the-motor  switches  associated  with  other  two-wire  units,  hte- 
chaneable  leads  that  cannot  be  confused  and  no  control  box  to  install  provide 
instaSation  ease.  Electrically  efficient  two-wire  wits  have  high  ruining  torque 
and  proven  inrthe- well  reliability 


TESTING 

Every  Fairbanks  Morse  submersible  motor  must  meet  high  manufactur¬ 
ing  acceptance  levels.  The  latest  in  advanced  electronic  test  equipment 
assures  the  highest  quality  submersible  motors  available. 

Test  stations  placed  at  intermediate  stages  of  assembly  monitor  the 
complete  manufacturing  process.  High  voltage  surge  test  equipment  auto¬ 
matically  performs  multiple  stator  integrity  checks.  Insulation  of  main 
and  start  windings  must  pass  tests  at  progressive  stages  of  assembiy. 

Performance  testing  of  horsepower,  speed,  torque,  amps,  watts,  volts 
and  winding  resistance  is  done  after  final  assembly  in  addition  to  tests 
of  rotation,  vibration,  noise  and  motor  frame  straightness. 


THREE-WIRE,  115/230  VOLT,  SINGLE  PHASE- 
ABOVE  GROUND  CONTROL  BOX 

Large  box  terminal  for  each  wire  assures  easy  installation  and  inspection.  A 
removable  circuit  board  and  accessible  components  facilitate  service.  Con¬ 
veniently  located  conduit  knockouts  and  easy-to-read  wiring  diagram  further 
simplify  installation,  fj^  HP  and  larger  boxes  taclude  manual  reset  overload 
protection.  Reset  button  is  accessible  without  removing  box  cover.  High  torque 
three-wire  motors  offer  time  tested  dependability  where  tough  well  conditions 
exist. 


THREE  PHASE,  230/460  VOLT-ABOVE  GROUND  MAGNETIC  STARTER 

Magnetic,  three  phase,  non-reversing  starters  with  ambient  compensated  quick 
trip  overloads  across  each  line  are  required  for  motor  protection.  Three  phase 
submersible  motors  are  high-torque,  high-efficiency  units  for  use  where  three 
phase  power  is  available. 


OF  WATER  total 


Colt  Industries 


Fairbanks  Morse 

Pump  Division 


PUMP  UNITS  ARE  TESTED  AND  RATED  IN  ACCORDANCE  WITH  WATER  SYSTEM  COUNCIL  STANDARDS 


Fairbanks  Morse 
Submersible  Pumps 


Selection  Charts  3  &  5  H.P. 
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TOTAL  SHUT-OFF  HEAD  730  FEET  (316  PSI) 


*  Ratings  are  In  Gallons  Per  Hour 

Friclion  losses  in  discharge  pipe  and  fittings  are  not  included 
in  these  tables 
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SUBMERSIBLE  WIRE  SELECTION  CHARTS 
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Colt  Industries 


Use  of  cables  smaller  than  recommended  above  will 
void  warranty. 

On  single  phase  power  supplies,  line  voltage  at  control 
box  must  not  be  less  than  105  volts  on  115  volt  single¬ 
phase  power  supply  or  210  volts  on  230  volt  single¬ 
phase  power  supply  or  195  volts  on  208  volt  power 
supply  while  motor  is  running.  Line  voltage  at  magnetic 
starter  must  not  be  less  than  215  volts  on  230  volt 
3-phase  power  supply. 

The  use  of  phase  converters  or  starting  controls,  other 
than  those  furnished  with  the  pump,  or  the  substitution 
of  overload  heaters,  voids  the  motor  warranty. 

Cable  sizes  and  lengths  are  maximum  allowable.  Higher 
operating  efficiency  will  be  obtained  by  using  next 
larger  cable  where  lengths  approach  listed  limits. 

If  a  208V  motor  is  used,  not  more  than  90%  of  the 
maximum  cable  length  shown  for  230V  motors  can 
be  used. 


Fairbanks  Morse 

Pump  Division 
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APPENDIX  E 


ECO  ANALYSIS 


EMC  ENGINEERS,  INC 
REPORT.XLS 


Table  2-1.  Baseline  O&M  Cost  Summary, 


Number  of  Maintenance  Personnel  Required  | 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

CBeneral  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

10.00 

10.00 

Subtotal 

14.30 

0.55 

1.15 

16.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35 

35 

35 

35 

Annual  Operating  Cost 

910,910 

35,035 

1,019,200 

Table  3-2.  Reduced  Central  Utility  O&M  Cost  Summary. 


Number  of  Maintenance  Personnel  Required  | 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

General  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

8 

1  8 

Subtotal 

12.30 

0.55 

1.15 

14.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35 

35 

35 

35 

Annual  Operating  Cost 

783,510 

35,035 

73,255 

891,800 

Table  4-2.  Distributed  Utilities  O&M  Cost  Summary. 


[Number  of  Maintenance  Personnel  Required  | 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.60 

0.30 

0.10 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

- 

- 

General  Mechanic 

1.20 

0.60 

0.20 

2.00 

Water  Treatment  Mechanic 

- 

- 

- 

- 

Power  Systems  Mechanic 

- 

- 

- 

- 

Boiler  Operators 

- 

- 

- 

- 

Subtotal 

2.80 

0.90 

0.30 

4.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

35 

35 

35 

35 

Annual  Operating  Cost 

178,360 

57,330 

19,110 

254,800 

E-l 


Dennis  Jones 
3/25/96 


EMC  ENGINEERS,  INC  Dennis  Jones 

REPORT.XLS  3/25/96 


04 

CO 

h- 

G 

o 

CO 

o 

G 

r- 

G 

CN 

00 

G 

0 

0 

CN 

00 

h- 

1^ 

c 

c 

G 

CO 

CN 

CO 

G 

(N 

o 

CN 

G 

CO 

ID 

CD 

T~ 

G 

0 

00 

CN 

h- 

<35 

*n 

o 

o 

re 

n 

CO 

G 

G 

CO 

G 

o 

05 

0 

CN 

•r- 

* 

G 

0 

G 

<u 

s 

re 

re 

CO 

T- 

C^ 

CO 

G 

G 

CN 

C35 

G 

05 

CD 

CO 

<35 

CN 

<35 

X 

•— 

•1^ 

X 

CN 

<35 

C35 

CO 

CO 

CO 

0 

G 

CN 

<35 

G 

G 

S 

5 

3 

re 

c 

3 

re 

c 

3 

S 

CNJ 

CN 

CO 

CN 

CO 

T- 

CN 

G 

CN 

"" 

re 

in 

CO 

rt 

05 

G 

o 

ID 

o 

CD 

S 

ID 

CN 

CN 

0 

0 

G 

<35 

0 

<35 

h- 

CD 

eg 

CO 

CO 

CO 

CD 

CO 

CN 

0 

CO 

<35 

00 

T— 

CN 

CO 

CN 

G 

CO 

*D 

re 

X 

X 

re 

.9> 

•a 

1^ 

CO^ 

r- 

G 

CO 

N. 

o 

CO 

1 

G 

0 

CN 

P 

T— 

1 

' 

' 

V- 

* 

CD 

G 

00 

0) 

re 

K 

CN 

h-‘ 

CO 

OO 

g“ 

ID 

eo' 

g’ 

<35' 

<35 

CD 

5 

CN 

CN 

<35“ 

X 

+ 

+ 

X 

CN 

o 

h- 

<35 

CN 

CO 

G 

C3> 

<35 

0 

G 

s 

3 

1 

§ 

3 

CN 

CN 

CN 

CO 

CN 

<35' 

CO 

0 

0' 

CN 

G 

CN 

CN 

u. 

u. 

— ' 

eo 

G 

o 

G 

o 

G 

0 

0 

G 

CN 

CN 

0 

0 

00 

G 

0 

CN 

>» 

>* 

m 

CO 

CO 

CO 

CD 

CN 

CO 

CO 

00 

G 

CO 

G 

*D 

re 

c 

c 

re 

■D 

G 

CO 

ID 

CD 

CO 

G 

G 

<35 

1 

0 

CN 

1 

1 

1 

1 

G 

G 

0 

G 

'O' 

a> 

O 

O 

re 

o 

CO 

CO 

CN 

00 

G 

CO 

00 

05 

<35 

0 

G 

G 

CN 

CD 

X 

X 

CN 

05 

05 

CN 

G 

CO 

05 

CN 

h- 

<35 

G 

0 

S 

5 

1 

g 

S 

3 

S 

eg 

<N 

CO 

CO 

0' 

00 

r- 

CN 

0^ 

CN 

G 

CN 

CN 

1 

CO 

CO 

o 

G 

o 

CD 

0 

CD 

CO 

0 

CO 

CO 

0 

0 

00 

00 

S 

0 

0 

■'O' 

•o 

lO 

CO 

CO 

CO 

G 

CN 

CO 

CD 

CO 

<35 

CD 

G 

CO 

0 

CO 

re 

re 

re 

G 

CO 

ID 

CD 

CO 

G 

CO 

CO 

1 

OO 

CO 

‘ 

T*" 

' 

1 

• 

1 

G 

G 

ID 

00 

CO 

3 

3 

o 

T- 

CO 

CO 

CD 

0 

CN 

0 

CD 

05 

<35 

0 

0 

CN 

JD 

h* 

CN 

05 

<35 

C35 

"N- 

G 

CD 

h- 

G 

CN 

05 

G 

V. 

CN 

CN 

CO 

<35 

00 

CN 

CN 

CN 

re 

3 

3 

re 

G 

5 

if> 

<J5 

CO 

CN 

o 

<35 

0 

G 

00 

G 

05 

CN 

CO 

C35 

CN 

G 

CN 

<35 

G 

CO 

e- 

<3) 

f- 

2 

p 

CO 

CO 

G 

CO 

CN 

CO 

CD 

CO 

CN 

CD 

0 

G 

CN 

G 

G 

CO 

G 

T- 

<35 

G 

n 

£ 

o 

V 

G 

G 

G 

CO 

CO 

00 

0 

CO 

C35 

G 

CN 

CN 

0 

h- 

00 

G 

<35 

■D 

o 

o 

•D 

CN 

05* 

g‘ 

co‘ 

C35' 

g" 

0' 

CN 

g' 

00 

CD 

<35' 

CO 

CO 

CD 

00 

<35' 

CN 

0“ 

c 

d> 

C 

CO 

CO 

CN 

CO 

05 

<75 

CO 

CO 

G 

T“ 

<35 

<35 

CN 

CO 

<35 

G 

CD 

1 

1 

re 

CO 

CO 

CN 

1^ 

P. 

<3> 

00 

CN 

G 

G 

CN 

CO 

CN 

<  CO 

3 

3 

(0 

< 

T*- 

G 

05 

CO 

ID 

CN 

O 

1^ 

0 

G 

00 

ID 

<35 

CM 

CO 

CJ5 

CN 

G 

CN 

<35 

G 

00 

G 

r“ 

t^ 

*s 

CO 

, . 

, . 

re 

"O 

re 

c 

CO 

CO 

CN 

G 

05 

CN 

CO 

CD 

CO 

CN 

CD 

0 

G 

h- 

CN 

G 

G 

CO 

CO 

CN 

<35 

05 

re 

re 

05 

CO 

T— 

'C 

V 

P 

CO 

• 

CO 

0 

N* 

CO 

T~ 

P 

• 

G 

CN 

CN 

0 

P 

00 

P 

P 

o 

c 

<i> 

0) 

c 

o 

CD 

CN 

CD 

co“ 

ir-^ 

CD 

0' 

CN 

g' 

00 

CD 

yS 

<35" 

CO 

CO 

CD 

00 

CN 

CN 

■D 

*n 

X 

X 

TJ 

CO 

CO 

05 

CN 

CO 

o 

05 

TJ- 

CO 

CO 

ID 

05 

CO 

CN 

rt 

<35 

<35 

G 

C 

o 

o 

c 

in 

CO 

CO 

h- 

CN 

05 

S 

CN 

G 

CD 

G 

00 

G 

CO 

3 

m 

Z 

Z 

ffl 

re 

X3 

T~ 

"r-' 

< 

< 

05 

■N" 

o 

0 

CD 

CO 

ID 

<35 

CN 

CO 

<35 

CN 

G 

CN 

05 

00 

05 

CD 

y^ 

(D 

C 

re 

O) 

re 

05 

*0 

re 

c 

C35 

CO 

h- 

CD 

G 

CN 

CO 

CD 

CO 

CN 

CD 

0 

G 

r>- 

CN 

S 

G 

CO 

e- 

<35 

0 

Ll. 

u. 

h- 

<35 

G 

P 

CO 

CO 

' 

CO 

0^ 

CO 

05 

• 

G 

CN 

CN 

0^ 

-N; 

CO 

P 

G 

O 

c 

lO 

in 

c 

o 

in 

CO 

h-" 

eo' 

CD 

0" 

CN 

ID 

06 

CD 

<35' 

CO 

CO 

g' 

a> 

g“ 

CN 

CD 

*0 

n 

T3 

o 

CO 

CN 

CO 

<35 

CO 

CO 

G 

<35 

0 

G 

G 

05 

c 

C 

o 

CO 

G 

<35 

G 

CN 

0 

CD 

CO 

CD 

re 

A 

3 

CD 

re 

re 

3 

G 

re 

S3 

'r-' 

-r-' 

< 

< 

s 

(N 

ID 

CO 

G 

o 

O 

<35 

CO 

G 

G 

G 

h- 

<35 

CN 

G 

0 

S 

XT 

G 

G 

CD 

G 

0) 

_c 

re 

.E 

O 

CO 

00 

h- 

T— 

G 

CO 

<N 

CO 

00 

0 

G 

CN 

e- 

00 

ID 

00 

00 

ID 

ID 

05 

CN 

0 

CO 

I 

G 

P 

P 

CD 

CN 

P 

1 

G 

CN 

0 

P 

CN 

CD 

CN 

P 

T— 

CD 

h-' 

CJi 

o' 

00 

g' 

K 

g“ 

CD 

N." 

▼- 

<35' 

CO 

g' 

yS' 

g' 

CD 

1^' 

*0) 

"re 

05 

CD 

o 

CO 

ID 

00 

CO 

CN 

CO 

CD 

<35 

G 

T— 

<35 

<35 

0 

00 

0 

CN 

CN 

re 

re 

re 

re 

co^ 

5 

CN 

ID 

CO 

CN 

h-_ 

T— 

P 

CD 

'O' 

CD 

G 

▼- 

CN 

<75' 

CN 

</> 

(/) 

</5 

<0 

to 

o 

0 

0 

0 

- 

1 

o 

E 

1 

s 

0 

re 

g. 

r 

g 

0 

re 

r 

0 

0) 

.2 

3 

E 

re 

3 

re 

■o 

c: 

re 

s 

S 

*2 

re 

B 

CO 

E 

re 

s 

re 

*0 

3 

re 

s 

05 

B 

0 

0 

c 

0 

re 

3 

■£3 

I 

i 

5 

re 

*3 

3 

re 

s 

to 

B 

to 

0 

Q 

1 

CO 

(0 

to 

3 

S 

re 

*D 

3 

re 

g 

to 

g 

j 

iB 

re 

>» 

G 

E 

re 

05 

'3 

6 

05 

3 

!9 

E 

re 

G 

*3 

w 

05 

O 

o 

E 

o 

O 

[o 

*3 

S 

05 

o 

O 

re 

o 

B 

0) 

>t 

CO 

b. 

,05 

re 

05 

13 

05 

3 

]o 

E 

re 

0 

_o 

0 

0 

*0 

s 

0) 

0 

0 

re 

0 

H 

1 

w 

re 

3 

"3 

re 

3 

05 

3 

55. 

\o 

IlM 

E 

re 

D 

0 

0 

0 

s 

to 

0 

0 

C 

.2 

re 

3 

re 

0 

K 

re 

s 

3 

re 

0) 

3 

E 

05 

3 

’o 

E 

re 

Q 

.0 

0 

0 

!2 

to 

0 

6 

g 

to 

0 

0 

to 

re 

— 

t> 

re 

3 

u. 

t5 

s 

B 

re 

■5 

tS  5 

0 

1 

•C 

t5 

t5  5 

0 

I  5 

0 

K 

*5 

■B 

t5 

re 

3 

LL 

s 

re 

«« 

G 

3 

11. 

re 

\JJ 

re 

US 

re  00 
us  O 

i 

1 

re 

LU 

re 

LiJ 

uj  0  0 

re 

CO 

£ 

LU 

re 

LJJ 

re 

us 

re  00  £ 
LU  0  0 

L 

I  <15 
3 

re 

LU 

re 

UJ 

re 

LU 

00 

0 

E-2 


EMC  EiWiNEERS,  INC  DStlTJones 

REPORT.XLS  3/25/96 


O)  r- 
h*  (D 

CO  00“ 
00 
CO 


h-  o 

fs.  o  CD 
CM  00  04 

nT  ctT  co' 

CD  ^  ^ 
CO  -r- 


0>  'f- 

h-  CO 

o. 
00'  00“ 

h-  00 
1^  CO 


o-  o 
h-  o 

CM  00 

r^“  a> 

CD  -t- 

co 


CD 

1^ 

00'  00’ 
00 
O-  CO 


CM 

CD 

CD 


O)  t-  <«- 

CD  CD  h- 
h-  00^  CM_ 
00  00  O) 

00  CO  CD 

CO  o  CD 


E 

B 

o5 

CO  O 

£  2 

B  il 
(0  ^ 

CD  ^ 

if  § 


E  ^  S  ^  ® 


B 

CD 

0) 

X 

II 

CO 

>.  .*2 

W  Q 

O  I* 
0) 
CL 


O  ^ 

CO  5 


0)  g 
(0  5 


SSf2 
00  00  00 
h«.“  O)  O) 
CJ>  O  t- 
o>  t-  ^ 


1^  tf>  cn 
^  T-  00 
00  o>  o 
o'  o" 

CO  O  T- 
00  ^  ^ 


00 

N.  o  00 

CD  T-  -M- 
oo"  CM*" 
10 
00  ^ 
cm" 


CD  <0 
If) 

C, 

I  .si 
o  «> 
—  B 
<0  O 


1^  N- 
00  CM 
o  CD  r- 
N-"  o>  cm" 

CM  0>  CO 
CM 


o  <j) 

CM  CO  h- 
CO  N 

cm"  cm" 

O  CO 
CM  CM 


CO  o 
h-  00 
o  in  1^ 
cd"  K  cm" 

O)  CO 
<t-  CM 


So  o 
00  o 
m  in  00 


^  ^ 
CO  ■«“  O) 

00  CD  ^ 
00'  O)  cm" 

00  CJ> 
CM  00 


10  ^ 

CO  CM  0> 

00  in  V 
00"  T-'  cm" 

O)  O) 
CO  00 


<D  y 
co  o> 
00  O)  -M* 
O)  CO  cm' 
M-  CO  D> 
h-  00 


CO  CD 

in  00  ^ 

CD  1^  CM 

cd"  h'"  h-’ 

00  O  CM 
CO  o 


c/)  . 

o  8 ' 

I  o 
8  ® 
UJ  U. 


^  ^«■ 
^  O  -M- 


f-  r^ 

^  o  ^ 
^  n:  CO 


h-  ^  N- 
'M-  O 
'If  CO 


1^  ^ 

^  O  'M- 
CO 


>t-  r^ 
-M*  O  M* 


r-  3-  1^ 

^  o  ^ 


T~  N. 

■M-  O 
S-’  CO 


f- 

■M-  O  '«• 
CO 


ii 


HI 


'tr 

0 

CD 

CM 

IS  S  £ 

0 

in 

in 

K 

in 

in 

0 

CM 

O) 

O) 

CO 

in 

CM 

CO 

CO 

T“ 

M 

CO 

CO 

O) 

00 

0 

0 

8 

o> 

O) 

0 

00 

CO 

in 

in 

CO 

K 

00 

in 

CO 

to 

'M- 

CO 

O) 

0 

CD 

CM 

CM 

CO 

CO 

o> 

O) 

O) 

CD 

m 

CM 

0 

CO 

g 

rs. 

00 

00 

00 

o> 

lA 

0 

0 

m 

CM 

2 

0 

CD 

CO 

s 

0 

CO 

▼- 

CM 

T" 

CO 

CO 

o> 

CO 

h- 

O) 

g 

CD 

00 

CO 

CM 

CD 

00 

▼- 

o> 

in 

CD 

0 

CM 

0 

O) 

CD 

CO 

o> 

CM 

CM 

CO 

CM 

CO 

CO 

CO 

0 

CO 

O) 

CO 

CJ> 

00 

CM 

1 

in 

CO 

00 

00 

s 

CD 

CM 

s 

G> 

0 

CO 

TT 

CM 

-r- 

CD 

O) 

CD 

O) 

00 

in 

00 

00_ 

CM 

s 

O) 

00 

in 

CM 

00 

CD 

0 

CO 

cd' 

cm" 

a> 

r- 

CD 

O) 

CO 

CO 

O) 

s 

1^ 

1 

<»“ 

00 

00 

CM 

s 

CM 

f3 

0 

CM 

cm" 

cm' 

in 

CM 

1^ 

0 

CM 

00 

O) 

0 

00 

1 

00 

CO 

0 

CM 

co" 

in" 

r^" 

CO 

in 

CO 

CO 

CM 

CM 

00 

CO 

cm" 

co" 

N-“ 

CM 

CO 

s 

IS 

0 

0 

B 

0 

0 

c 

0 

B 

E 

‘0 

c 

6 

w 

0) 

> 

c 

■s 

0) 

UJ 

Fuel 

O&M 

B 

0 

K 

E-3 


EMC  B^INEERS,  INC  DennWIbnes 

REPORT.XLS  3/18/96 


E-5 


woe,.  003 


EMC  ENGINEERS,  INC. 

2750  S.  Wadsworth  Blvd.  9755  Dogwood  Rd. 
Suite  C-200  Suite  220 

Denver,  CO  80227  Roswell,  GA  30075 

(303)  988-2951  (404)  642-1864 


CALCULATED  BY  . 


CHECKED  BY  , 


uel  o .  V  S.4- 

- “ 


VDoi\Q.ir  olK  ^c\v.oo\ 


Co^f  < 


l'^  e/CAWlL'^^■o.^  "  S-OOO^  A-ccWXi  (  i  leV  w^VC)  , -  G' 0  k  3.9'-L"  lay 

.0l=  ^ ^ 


I0'aS'x3P'=  1^ 

^---^--4  (0°?O  .^JO^  Ol.«W*4  ^ ^ 

'  -  oc>jJ?  ^ 

-  rTgV~cwl  Mil  OSS /,v.<r3  ^ 


^  CAYvC-ker  pCici  ~  l«*ci«<p  X  *2'  w-Ac  X  1>5'  jLe-r.yC^ 

^luo- 


M3:/-  0^-311  1U{^ 


^ 00  O  f  ^  b\  F u<  \  ©  t\  “Vct-vsi^  .  I  1  /*7  t /  H oo^  P  ^ 

5St)0^-P-  ^  (ZJTJ 

5’'^  Oo/1. 4c,;  /^S.',r\  !  -/o-W^  ■^■d-J  (O 


(c)  POS 

i)  }oo-/J-  j  /=^0  5  p.pe  yJl 

.g)  cTo^^  f  JJ  Oo 

c,\  ^ ^  ^  l^0h\_ 

'  J  /■^'Z  ^  /  ^  I C>  ( 

W  u  •  '  o  i-n  s  ~U 


Mli  L  /^ 


^  0  b  \  /  jT  f  - 

MZ.  ^  /S'lo] 

/^  j~  U  / 1:>  O  !  !'£  7^  ^  ^ 


/L09  Po 


w  .,■  5.-" 


P- 


JOB 


EMC  ENGINEERS,  INC. 

2750  S.  Wadsworth  Blvd.  9755  Dogwood  Rd. 
Suite  C-200  Suite  220 

Denver,  CO  80227  Roswell,  GA  30075 

(303)  988-2951  (404)  642-1864 


FT.  (S/fee,/' 


SHEET  NO.  _ 

CALCULATED  BY  _  Q. 


CHECKED  BY 


SCALE 


EMC  ENGINEERS,  INC. 


2750  S.  Wadsworth  Blvd. 
Suite  C-200 
Denver,  CO  80227 

(303)  988-2951 


9755  Dogwood  Rd. 

Suite  220 
Roswell,  GA  30075 

(404)  642-1864 


JOB  . 

SHEET  NO.  _ 

CALCULATED  BY  ^  ^ 

CHECKED  BY  _ 

SCALE  _ 


Ft. 

_  OF  _ 

_  DATE 

_  DATE 


Y- 


f-  I  /  s 

^ C'^~f  ^  ^  ^  K.  o 

/  ^  fa  «.  /  7^<?»7  A;; 

ft,  y  /2. 


.^7^,  ^2^ ,<0=^2  I 


—  >  2.'=?ai  -f'T-^ 

^  0)<^  ^  l<0  ^  ^ 


+  10% 

10  ^6  = 

^  't'c/  ^'''  '^  ll'  — 


3^  cnV 


3^^  :2OO(0  ^  ~Tc^  h 

B^c^f^lll  —2-^0  - 


^3^  - 


-2  3^ 


^3 


E-8 


APPENDIX  E 


ECO  SIMULATIONS  AND  ANALYSIS 
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REPORT JCLS 


Tc/Dle2-1.  Baseline  O&M  Cost  Summary. 


Number  of  Maintenance  Personnel  Required  | 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

General  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

10.00 

10.00 

Subtotal 

14.30 

0.55 

1.15 

16.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

40.00 

40.00 

40.00 

40.00 

Annual  Operating  Cost 

1,041,040 

40.040 

83,720 

1,164,800 

Table  3-2.  Reduced  Central  Utility  O&M  Cost  Summary. 


Number  of  Maintenance  Personnel  Required  j 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.80 

0.05 

0.15 

1.00 

Steam  Fitter 

1.00 

1.00 

Electrician 

1.00 

1.00 

General  Mechanic 

0.50 

0.50 

1.00 

Water  Treatment  Mechanic 

- 

- 

1.00 

1.00 

Power  Systems  Mechanic 

1.00 

1.00 

Boiler  Operators 

8 

8 

Subtotal 

12.30 

0.55 

1.15 

14.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

40 

40 

40 

40 

Annual  Operating  Cost 

895,440 

40,040 

83,720 

1,019,200 

Table  4-2.  Distributed  Utilities  O&M  Cost  Summary. 


Number  of  Maintenance  Personnel  Required  | 

Steam 

System 

Water 

System 

Sewer 

System 

Total 

Utilities 

Foreman 

0.60 

0.20 

0.20 

1.00 

Steam  Fitter 

- 

- 

Electrician 

- 

- 

Genera!  Mechanic 

0.80 

0.20 

1.00 

Water  Treatment  Mechanic 

- 

> 

- 

- 

Power  Systems  Mechanic 

- 

- 

- 

- 

Boiler  Operators 

- 

- 

- 

Subtotal 

1.40 

0.40 

0.20 

2.00 

Annual  Hours  per  Man 

1,820 

1,820 

1,820 

1,820 

Burdened  Cost  per  Hour 

40 

40 

40" 

40 

Annual  Operating  Cost 

101,920 

29,120 

14,560 

145,600 
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APPENDIX  F 


LCCA  AND  ECONOMIC  ANALYSIS 


FI  Distributed  Steam  Boilers 

F2  Fuel  Oil  Tank  -  5000  Gallons 

F3  Fuel  Oil  Tank  -  2000  Gallons 
F4  Fuel  Oil  Tank  - 1000  Gallons 
F5  Water  Wells  to  Cisterns 

F6  Septic  Field 

F7  Water  Pipe  Insulation 

F8  Potable  Water  Heater 


Distributed  Steam  Boilers 


Mon  18  Mar  1996  U.S.  Army  Corps  of  Engineers  TIME  Tl;51;38 

Eff.  Date  03/18/06  PROJECT  GRLYM5:  Distributed  Boilers  -  Fort  Greely  Utility  Study 

Ft.  Greely  Utility  Study  (Distributed  Boilers)  TITLE  PAGE  1 
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4.  Bldg.  615  -  Motor  Pool 
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QUANTY  UOM  MATERIAL  MANHRS  LABOR  EQUIPMNT  TOTAL  COST 
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QUANTY  UOM  MATERIAL  MANHRS  LABOR  EQUIPMNT 
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.09.  HVAC  QUANTY  UOM  MATERIAL  MANHRS  LABOR  EQUIPMNT  TOTAL 
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9.  Bldg,  612  -  Tank  Maintenance 
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10.  Bldg.  658  -  Temporary  Motor  Pool 
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155  I  Healing 


300  I  Mien 


794  MBH 
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1,600  MBH 


2,175  MBH 
2,480  MBH 


3,000  MBH 
3,550  MBH 


3320  MBH 
4360  MBH 


4,940  MBH 


Hot  water,  same  price  as  steam 
For  tankless  coil  In  smaller  sizes,  add 


Steel,  insulated  jacket,  burner 

Steam,  full  water  leg  constructwn,  gross  output 


144  MBH 
198  MBH 


252  MBH 
324  MBH 


396  MBH 
468  MBH 


648  MBH 
792  MBH 


1,008  MBH 
1,260  MBH 


1,512  MBH 
1,800  MBH 


2,100  MBH 
2,400  MBH 


Larger  sires  are  same  as  steel,  gas  fired 
Hot  water,  gross  output,  103  MBH 


122  MBH 
137  MBH 


168  MBH 
225  MBH 


315  MBH 
420  MBH 


525  MBH 
630  MBH 


735  MBH 
840  MBH 


1,050  MBH 
1,365  MBH 


1,680  MBH 
2,310  MBH 


125  0010  BOILERS,  GAS/OIL  Combination  with  bumere  and  controls 
1000  Cast  Iron  with  insulated  jacket 
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II 
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6,390  MBH 

.10 

320 

6,680  MBH 
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X)9 
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6,970  MBH 

38 

400 

0^  1.90  12.6321  h. 


1.80  13333 


1.60  15 

1.40  17.143 


130  18.462 
130  20 


.90  26.667 
iO  30 


iO  40 
iO  48 


,45  53333 
.40  60 


35  68.571 
33  72.727 


36  92308 
32  109 


IHII 


1.60  15 


1.50  16 

1.40  17.143 


1.10  21.818 
30  30 


.65  36.923 
.60  40 


35  43.63 
,50  48 


.4 


33 

34 

72.727 

100 

.17 

.13 

141 

184 

1996  BARE  COSTS 


LABOR  Bm, 


TOTAL 


8,650 

9,800 


11300 

13375 


16300 

18,900 


Importonl:  See  the  Reference  SjSteS^  critical  supporting  dota  •  Reference  Nos.,  Crows,  It  City  Cost 
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